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 SUMMARY
1.
Asbestos is a generic name for several fibrous silicates. Although occupational exposure
to air-borne asbestos can cause asbestosis, lung cancer and other forms of cancer, effects due to
ambient levels have yet to be demonstrated. The effects of asbestos in food and drink are not fully
understood. The precise physiological pathways by which asbestos may cause asbestosis or cancer
are unknown.
2.
The reported background level of asbestos ﬁbre concentration in water of the Great
Lakes varies widely ~ from less than 1 to 10 million fibres of asbestos per litre.
3.
Up to 87 million fibres/litre have been reported from the Duluth area where ﬁbrous
cummingtonite is found. In Beaver Bay’s drinking water supply 250 million amphibole ﬁbres/litre
were found.
4.
The sources of asbestiform fibres are both natural (weathering of rocks) and manmade
(intensive industrial use of the substances). A major Lake Superior source is the Reserve Mining
Company operation at Silver Bay. It can be specifically identified only because cummingtonite, the
asbestos type found as a contaminant in'Reserve’s taconite ore deposits, is different from other
asbestiform fibres and therefore can be directly traced to the cummingtonite asbestos operation of
Reserve.
5.
Chemical pretreatment followed by ﬁltration significantly improves the removal of
asbestos fibres from domestic water supplies.
6.
Laboratories performing asbestos counting methods produce varying results because
methods of analysis are not standardized. However, ﬁndings within laboratories can be
reproducible.
  
 INTRODUCTION
REPORT PURPOSE
Because of the current controversial nature of asbestos as it relates to possible health
hazards and potential transboundary pollution, the Great Lakes Research Advisory Board of the
International Joint Commission on March 7, 1974, directed Regional Office staff to prepare this
summary report on the status of research investigations on asbestos in the Great Lakes, particularly
in Lake Superior.
Pioneering observations of the Canadian Department of National Health and Welfare
and the Ontario Ministry of the Environment of asbestos in surface waters in Canada and
OntarioU’Z), particularly in asbestos mining areas, provide a starting point for the summary of
research investigations and state-of—the-art review which are embodied in this report. The report
follows the recent shift in emphasis to western Lake Superior where disposal of taconite tailings
from Reserve Mining Company operations into Silver Bay has been the subject of intense technical
and legal activity. The chronology of events and the role of the Commission in its concern for
boundary water pollution is pointed out. Recent actions by the US. courts are of particular interest
in what has been termed a “classic case”(3) because their implications extend far beyond the
Reserve
case. Information specific to taconite mining and the Reserve case appears in the
appendices of this report.
Analytical quality control problems of water sampling and laboratory identiﬁcation
and enumeration of asbestos fibres in water are summarized in a special chapter which also presents
a comparison of analytical results from different laboratories. This chapter appears after the
properties which make asbestiform fibres so difficult to analyze consistently are discussed.
Chapters detailing the health effects of asbestos and the present technology for its
treatment and removal from water precede descriptions of the distribution of asbestiform fibres
throughout the Great Lakes System and more specifically in Lake Superior. With this information
and recognizing the current investigations (Appendix 4), the Great Lakes Research Advisory Board
presents its recommendations, conclusions, and its list of research needs.
 
 
 PROPERTIES OF ASBESTOS
INTRODUCTION
Asbestos is a generic name used to describe several ﬁbrous hydrated silicates, consisting
of 40-60% silica in combination with oxides of iron, magnesium and other metals. Asbestos is a
commercial product. The minerals differ in their chemical and physical properties, such as range of
fibre diameter, flexibility, tensile strength and surface properties. They can be divided into two
major groups of asbestos; the sheet silicates (Chrysotile), and amphiboles (anthophyllite,
cummingtonite, grunerite, crocidolite, tremolite, eckermanite). Amphiboles can be either ﬁbrous or
block—like. Asbestos or asbestiform is usually used in context to a commercial or potentially
commercial deposit whereas acicular (needle—like) or fibrous are terms used more commonly in a
strictly mineralogical sense. Whenever the term fibre is utilized in this report, it refers to a mineral
form which is at least three times as long as it is wide.
MINERALOGY
The word amphibole is derived from the Greek word meaning ambiguous. Without
careful work these minerals can be easily misidentified. In particular, variations are to be anticipated
in cell parameters, electron diffraction and x-ray diffraction patterns are similar for various
amphiboles, and compositions are overlapping. The characteristic mineralogical features of asbestos
ﬁbrous minerals are summarized in Table l.
Chrysotile (white asbestos), which is used in about 90% of all products requiring
asbestos, is a member of the ﬁrst group. It is a magnesium silicate with the empirical composition
3Mg0.Si02 2H2 O. The fibres are small in diameter (200-250A) and hollow (inner diameter 20-5023.)
with apparently amorphous material on the outside and inside of the tubes.
Other forms: ﬁbrous cummingtonite and crocidolite, tremolite, anthophyllite and
eckermanite are of minor commercial importance. Estimates of asbestos reserves suggest no shortage
of supply in this century.
The essential feature of the structure of all amphiboles is the presence of Si04
tetrahedra linked to form double chains having the composition (Si040l 1),,. Their structure admits
great ﬂexibility of ionic replacement, but the physical properties of all of the minerals are very
similar. The minerals tend to form needle—like crystals which, when broken, produce needle-like
fragments about 800—1,000A wide. They can be divided into two groups, the ortho—amphiboles and
the Cline—amphiboles. The first group contains anthophyllite with the empirical formula
(Mg,Fe)7 Sig 02 2(OH)2. The second group has two series:
— cummingtonite - grunerite series, with compositions ranging from
Fe2 Mg5 Sig 02 2 (OH)2 to Fe, Sis 02 2 (OH)2. Amosite (brown asbestos), which is
of economic importance, has a variable composition averaging
Fe5 Mg2 Sis 022(OH)2. Crocidolite (blue asbestos) is a sodium iron silicate with
the formula N32 F65 02 2 .
— tremolite—actinolite—ferroactinolite series ranging in composition from
Caz Mgs (Sis 02 2) (OH)2 to Caz Fes (Sig 02 2) (OH)2.
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 The main sources of asbestos fibres in the environment are from the mining and milling
of asbestos materials, milling and beneﬁciation of iron, copper, nickel and zinc ores that contain
ﬁbres, plants and factories manufacturing products containing asbestos, and the “waste” from its
general usage in modern society. When the minerals containing asbestos ﬁbres are crushed, they
have
the property of splitting lengthwise into ﬁbres of varying strength and flexibility. A
considerable portion of the fibres are microscopic in size and enter the atmosphere as dust from
sources such as insulation materials and brake linings. Consequently, it is common to find asbestos
ﬁbres in high concentrations in the air and water surrounding cities. Mining and milling operations
create large amounts of airborne particles including asbestos. Dust prevention in plants and factories
has reduced, but not eliminated completely, air particles in the immediate surrounding area.
There are about 3,000 commercial uses of asbestos, in particular, asbestos cement
building materials and water distribution system pipes, ﬂoor tile, paper products, paint, caulking,
ﬁreproofing, packing, brake lining, clutch facing, electrical insulation, vinyl sheet backing, covering
for jet engines, ﬁlters, and heat resistant plastics. The U.S.A. is the world’s largest consumer of
asbestos, consuming 3.5x106 short tons in 1968 and about 20% of all world production. By the
year 2,000 the USA. is expected to double its present consumption. Canada is the largest producer
of asbestos, producing about 46% of the world’s production principally in Quebec and exporting
about 90%, mostly to the U.S.A.(4).
CHEMISTRY
The chemical composition of Commercially available chrysotile from various locations
deviates little from the ideal composition Mg3 Si2 05 (OH)4. The impurities, in particular iron,
aluminium, calcium, chromium, etc., may be part of the crystal structure or may be introduced by
associated minerals. Silicon may be replaced by aluminium, and magnesium by aluminium, ferrous
and ferric iron.
The chemical composition of the asbestiform amphiboles is more complex than that of
chrysotile (Table 1). The amphibole structure admits great ﬂexibility of ionic replacement, and the
minerals of the group exhibit a wide range of chemical composition. In addition to the replacement
(Mg,Fe), important substitutions occur in the amphiboles; for example, the substitution of silicon
by aluminium, calcium by sodium, and (Mg, Fe”) by aluminium.
The chemistry of standard reference asbestos samples has been described in a number
of review papers(5). Analyses have been determined by electron microscopic fluorescence analysis
and microprobe analysis and are listed in Table 2. At present, there are no published data on the
changes in chemical composition of individual asbestos ﬁbres after immersion in water.
MORPHOLOGY
Chrysotile
Chrysotile fibres and ﬁbrils aredistinctive in their appearance and their morphology is
usually utilized for their identification by electron microscopy. Chrysotile ﬁbres usually are curved
and occur in open bundles splitting into ﬁbres and ﬁbrils of 200-40013. in diameter (1 Angstrom =
1010 meter). Chrysotile ﬁbres readily divide into numerous ﬂexible ﬁbrils; a chrysotile ﬁbre of 1
pm diameter can yield 1,000 ﬁbrils of the same length, for example, in lung liquids(6’7).
Consequently, no reliable geometric size measurements can be made with chrysotile ﬁbres. The
ﬁbrils have various diameters but the average outer diameter is of the order of 250A and the inner
diameter about 50A. '
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CHEMICAL COMPOSITION RANGE OF INDIVIDUAL
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Oxide
Chrysotile
Amosite
Crocidolite
Anthophyllite
Tremolite
Actinolite
SiO2
UICC
M
g
O
UICC
F
e
oxides
UICC
CaO
UICC
N
3
2
0
UICC
 
38.0-44.0
[
3
8
.
6
]
40.0-42.0
[
3
2
]
0.0-4.0
[
2
.
6
]
0.0-1.0
[0.1]
0.0-TR
[0.001-0. l ]
 
49.0-53.0
[50.3]
1.0-7.0
[11]
34.0-44.0
[28]
0.0
[
0
.
2
]
0.0
[0006-006]
 
49.0-53.0
[
4
9
.
1
]
0.0—0.3
[
3
.
6
]
30.0-40.0
[27]
0
.
3
-
2
.
7
[0.7]
4.0-8.5
[7.0]
 
56.0-58.0
[
5
8
.
2
]
28.0-34.0
[24]
30-120
[4.4]
0.0
[
0
0
1
-
0
.
1
]
0.0
[0.007-0.07]
 
51
.0-60.0
15.0-26.0
0.0-15.0
10.0-13.0
0.0-TR
 
51.0-56.0
15
.0-20.0
5.0-18.0
10.0-12.0
0.5-1.5
UICC
(International Union Against Cancer):
STANDARD
REFERENCE
SAMPLES
 
Although typical electron micrographs of chrysotile show smooth cylindrical ﬁbres,
other forms are observed occasionally; for example, tube—in~tube form and cone-in-cone form. Quite
frequently there is a median stripe of greater electron density on the plate of the ﬂuorescent screen
suggesting that the centre of the fibre is more transparent to electrons than are the sides of the
ﬁbre. The simplest interpretation of this phenomenon is that the fibres have a tubular morphology.
Most of the fibres have a hollow cylindrical form. The tubes are not simple cylindrical cones, but
consist of deformed layers arched toward one another, approximating a hollow cylinder. Some
ﬁbres, however, are not hollow butsolid, showing an unusual growth pattern. Filling the cylinder
with foreign material also may result in a solid appearance. The density of Arizona and African
chrysotile is compatible with tubular structure, but Canadian chrysotile with a high density hasat
least 50 percent ﬁlled tubes.
It should be noted that ﬁbre width generalities may be of little real use since the same
mineral from a different locality or crushed differently can have smaller fibre widths.
Amphiboles
The most striking difference between chrysotile and amphibole ﬁbres is in their shape:
the amphiboles are usually straight and show good cleavage. Amphibole fibres do not split or change
shape in lung fluids and are thus observed in the same state as when inhaled.
Although widths offibres vary according to source and to milling processes, Timbrell
et (11(8), have reported that the fibre width of anthophyllite invariably exceeds the average width for
amosite, which again exceeds the average width for crocidolite. The minimal fibre diameters quoted
are as follows: 2500A ~ anthophyllite; 1500A — amosite; and 600A # crocidolite.
FIBRE LENGTHS
Since asbestos fibres up to 200 pm long have been detected in lungs, fibre length
distributions have been determined for the reference samples up to this approximate limit. It was
shown in laboratory experiments that the observed distributions depend to some extent on the
method used to disperse the ﬁbres for measurement. These results are summarized in Table 3(9 ’10).
SURFACE AREA
The speciﬁc areas of the asbestos ﬁbres are important for the study of kinetics of
dissolution of asbestos ﬁbres in water. The surface areas of the reference sample were measured
using both nitrogen adsorption and permeability methods(1 1:12). Results are shown in Table 4. The
values obtained by the nitrogen adsorption method include all the internal surface of pores, cracks,
etc., while the permeability method measures only the external surface. The rating of the sample by
the two methodsis different, reflecting the different structure of the various types of ﬁbre.
SURFACE CHARGE
The isoelectric point of chrysotile is at a pH of 11.8. At lower pH values thesurface
charge is positive; above the isoelectric point the Charge becomes negative. Most dispersed materials
have a negative surface charge in aqueous systems. Since chrysotile has a positive charge, it attracts
or is attracted to most dispersed materials.
The isoelectric point of cummingtonite amphibole is 5.2 to 6.0. Therefore, in most
waters the mineral has a negative surface charge represented by a zeta potential of ~20 to ~40 mv.
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LENGTH DISTRIBUTION OF REFERENCE
SAMPLES(9’10)
% by number in given size range (pun)
 
Asbestos Type
.2-.5
.5-1
1-2
2-5
5-10
10-25
25-50
50-100
100-200
Amosite
23.00
31.10
25.50
14.70
4.40
1.08
0.16
0.03
0.02
1
0
Anthophyllite
21.80
32.70
22.50
18.20
3.50
1.15
0.14
0.00
0.00
Crocidolite
28.40
35.80
22.50
10.30
2.33
0.60
0.07
0.000
0.01
Chrysotile A
(Rhodesian)
20.70
34.90
23.10
15.20
2.83
2.49
0.62
0.15
0.00
Chrysotile
B
(Canadian)
30.60
33.40
19.80
13.20
1.76
0.93
0.24
0.07
0.00
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TABLE 4‘“ ’12)
SPECIFIC SURFACE AND PERMEABILITY OF ASBESTOS
  
Speciﬁc Surface (mZ/g)
Asbestos Type Nitro
gen . .
Adsorption Permeability
Amosite 5.7i0.3 3.3
Anthophyllite 11.8i1.0 2.7
Crocidolite 8.3i0.5 3.1
Rhodesian Chrysotile 21 .3i 1 .5 6.8
Canadian Chrysotile 26.8i0.7 4.9
 
REACTION OF ASBESTOS FIBRES WITH WATER
Holt and Clarck and Reimschussel(13) studied prolonged extraction of chrysotile with
water. Holt extracted chrysotile with boiling water and found that the solution contained both
magnesium and soluble silicic acid. He postulated that the chrysotile decomposed by dissolution of
magnesium leaving a residue of colloidal silica that hydrolyzed to orthosilicic acid.
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was accompaniedby the formation of a precipitate of amorphous magnesium silicate.
Cotterell and Holt(14) investigated the extraction of Silica, calcium, magnesium and
iron from two crocidolite samples from the Kvegas ﬁeld of North West Cape (NWC) and from
Transvaal (Tvl). Samples of the two crocidolites (500 mg) in ﬁbrous form were extracted with water
or 0.1 N hydrochloric acid (100 ml) for 5 days at 20°C. After filtration the concentration of the
metal ions and silica were determined. The results are given in Table 5.
Both crocidolites were attacked by water as well as by 0.1Nhydrochloric acid; and
NWC crocidolite was dissolved more than Tvl..Si1ica and magnesium were extracted by water and
acid; however, iron was found in solution only after acid extraction. Calcium was found in NWC
solution, but was below detectable levels in TV] solution.
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ENUMERATION AND IDENTIFICATION
OF ASBESTOS
ANALYTICAL INSTRUMENTATION
Six tools are available to the analyst for the identiﬁcation of asbestos fibres:
Infrared Spectroscopy
Differential Thermal Analysis
X-Ray Diffraction
Transmission Electron Microscopy
Selected Area Electron Diffraction
9
9
.
5
9
5
”
?
Electron Microprobe Analysis
The ﬁrst three techniques aresuitable for the characterization of large bulk samples of
asbestos minerals, the last three for individual ﬁbres. The last three, taken together, can provide
unique ﬁbre identiﬁcation by morphological, structural, and chemical analysis.
Of prime interest is the identiﬁcation of individual fibres in air and water samples at
trace concentrations. Therefore, this report considers only TEM, SAED, and EMA in any detail. All
three may be performed consecutively on the same sample in the same instrument.
Infrared Spectroscopy And Differential Thermal Analysis
Although infrared spectroscopy has been used to identify speciﬁc amphibole minerals,
it measures molecular properties which sometimes are difﬁcult to interpret. Differential thermal
analysis usually is considered inappropriate because it requires highly sophisticated techniques for
preparation of homogeneous, representative samples.
X-Ray Diffraction
When x-rays impinge upon a crystalline structure, they are diffracted. The resulting
x-ray diffraction pattern can be translated into the characteristic dimensions and angles of the unit
cell. If the composition is relatively constant, the technique can be successfully applied for ﬁbre
identification. This requires samples without signiﬁcant lattice distortion. The resulting diffraction
patterns can be measured, indexed, and by computer techniques, reduced to cell parameter values.
Transmission Electron Microscopy (TEM)
Figure 1 illustrates the 'optics of TEM. Electrons from a heated tungsten ﬁlament
source are accelerated by a 40-100 kv potential. The resulting electron beam is focused onto the
specimen on a grid (object) and, through a series of additional magnetic lenses and apertures, the
image is displayed on a ﬂuorescent screen or a photographic device.
The pressure is maintained below about 10'5 torr (one torr equals one millimetre of
mercury). The TEM has been designed to permit rapid sample insertion and return to operating
pressure. The apertures are adjustable, the specimen viewed can be limited by the size of the
intermediate aperture.
Asbestos ﬁbres are visible on the screen. Mineral ﬁbres and fibrils are often distinctive
enough for unique identiﬁcation.
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FIGURE 1: THE OPTICS OF TRANSMISSION ELECTRON MICROSCOPY
Arrangement of lenses and diaphragms in a modem high~power electron microscope.
(a) Operating as three-stage electron microscope. (b) Operating to produce a selected-
area diffraction pattern. (After R.D. Heidenreich, “Fundamentals of Transmission
Electron Microscopy,” Interscience, New York, 1964.)
‘Figure and text from CS. Barrett and TB. Massalski, Structure of Metals, 3rd Edition, McGraw
Hill Book Company, Toronto 1966. p. 431.
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The fibres detected may have clay, diatoms, and other small particles associated with
them. These and the presence of other fibrous materials may interfere with identification.
Selected Area Electron Diffraction (SAED)
By simple removal of the aperture at the back focal plane, and by limiting the viewing
area to a given fibre, the electron diffraction pattern of the fibre can be produced.
Through the use of SAED, individual fibres of chrysotile can be distinguished from
amosite, anthophyllite, and crocidolite. The diffraction patterns of the last three asbestiform ﬁbres
closely resemble each other, but they can be distinguished by the difference in the intensity of the
points within the layer lines. Chrysotile is crystallographically different enough from the
amphiboles to show gross differences, but differences from one ﬁbre to another may be attributed
to orientation. Many ﬁbres due to size, orientation, or interference of other particles, will not give
an identifiable diffraction pattern. This leads to large systematic error (low counts) when a positive
SAED is required for fibre identification.
Electron Microprobe Analysis (EMA)
With EMA, a focused electron beam is moved over the surface of the specimen,
exciting characteristic x-radiation. Analysis of these x—rays provides information about the chemical
composition of the area under study. The resolution is a few cubic micrometres of specimen.
As with TEM and SAED, EMA is a relatively nondestructive technique. Chrysotile
ﬁbres are destroyed by an electron beam; this property is often used as a diagnostic. Amphibole
ﬁbres are less damaged.
A single fibre may be analyzed by EMA. Since all amphiboles contain silicon,
magnesium, and iron, the empirical ratio of these three elements can be determined for the ﬁbre
and the resulting value plotted on a triangular three-component Gibbs diagram. Different areas on
the diagram, corresponding to different ratios of the elements, correspond to the different
amphibole fibres. Thus an individual ﬁbre may be uniquely identified.
ANALYTICAL PROCEDURE
Sample Collection
Water samples are collected in new polyethylene bottles which have been properly
rinsed with the sample water prior to collection. About one litre is sufficient. No special handling
precautions are taken and no preservatives are added.
Filtration
Where ﬁltration techniques are used, a 0.2 - 1.0 litre sample is filtered through a ﬁlter
with 0.1 - 0.5 pm pore size. The time between sample collection and filtration is considered critical
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Fibre Number
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cles
of k
nown
diame
ter.
The
magn
iﬁca
tion
of t
he i
nstr
umen
t is
know
n, a
nd t
he di
mens
ions
of th
e ﬁbr
es a
re he
nce
easil
y
measured. The minimum fibre diameter measurable is about 0.04 pm. The lengths and widths of all
ﬁbres in a specified number of ﬁelds are measured; from these measurements a size distribution is
determined.
Fibre Volume
The volume of a fibre is calculated by multiplying its length by the width squared; this
assumes a square ﬁbre cross section. Many amphibole ﬁbres are lath—shaped and will tend to lie on
their ﬂat side. Hence, the estimate of the volume of the fibres present will tend to be high. This
small bias cannot be measured, but may be partially compensated for if some of the ﬁbres stand on
edge.
Fibre Mass
The mass of a ﬁbre is calculated by multiplying its volume by 3.40, the average density
for amphibole ﬁbres. The total mass of fibres present per volume of sample filtered is calculated in a
manner similar to that for total number of fibres.
Most of the above calculations are routinely handled by a computer.
SOURCES OF VARIATION IN ANALYTICALRESULTS
Filters
Two types of ﬁlters are utilized. Millipore and Sartorius filters are prepared by
geliﬁcation of concentrated colloidal solutions of polymers. Nuclepore ﬁlters are prepared by a
nucle
ar i
rradi
ation
-and-
etchi
ng p
roces
s of
a th
in p
olyc
arbo
nate
ﬁlm.
Both
filter
types
posse
ss
advantages and limitations. Their different characteristics may introduce bias into analytical results.
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Millipore and Sartorius ﬁlters possess sufﬁcient flow capacity to be satisfactory for
routi
ne wo
rk;
Nucl
epor
e ﬁlt
ers a
re us
ed fo
r fil
trati
on of
small
volu
mes
of wa
ter,
so cl
oggin
g is n
ot a
factor.
Soniﬁcation (about 30,000 Hz) may be employed to resuspend the deposit from the
ﬁlter
. Nu
clep
ore
ﬁlter
s do
not
disin
tegra
te, a
ltho
ugh
some
brea
kage
is ob
serve
d. S
artor
ius ﬁ
lters
crac
k a
nd
disi
nteg
rate
into
clus
ters
and
clum
ps,
rend
erin
g fu
rthe
r an
alys
is i
mpos
sibl
e. M
illi
pore
ﬁlters are intermediate.
The amount of particulates retained on the ﬁlter depends not only on the ﬁlter
prop
erti
es,
but
also
on
the
pore
size.
For
exam
ple,
Mill
ipor
e fil
ters
will
hold
ﬁbre
s in
thei
r po
res
so
that
man
y ﬁb
res
are
lost.
Filt
ers w
ith
nomi
nal
pore
size
of 0
.1 -
0.45
gm
are
utili
zed.
Grid Transfer
At
least
six
diff
eren
t pr
oced
ures
are
util
ized
to a
chie
ve p
lace
ment
of t
he p
arti
cula
tes
ont
o t
he g
rid
of a
TEM
. T
hei
r co
mpa
rab
ili
ty h
as n
ot b
een
dem
ons
tra
ted
.
1.
A p
iec
e (
abo
ut
1cm
x 2
cm)
of N
ucl
epo
re
ﬁlte
r is
cut
out
and
mou
nte
d o
nto
a gl
ass
mic
ros
cop
e sl
ide,
whi
ch
is t
hen
heav
ily
coa
ted
wit
h S
iO i
n a
vac
uum
evap
orat
or.
A 3
mm-
dia
met
er
disc
is c
ut o
ut
of t
he c
oat
ed f
ilte
r an
d m
oun
ted
, S
iO
side
dow
n,
on
a 20
0-m
esh
nick
el g
rid.
The
grid
is p
lac
ed o
n a
piec
e of
pol
yur
eth
ane
in a
petr
i di
sh c
ont
ain
ing
chl
oro
for
m al
mos
t le
vel
wit
h th
e to
p
of t
he p
oly
ure
tha
ne.
The
Nuc
lep
ore
ﬁlte
r is
diss
olve
d vi
a ca
pill
ary
acti
on o
f th
e ch
lor
ofo
rm t
hro
ugh
the
SiO.
Part
icul
ates
rem
ain
, de
pos
ite
d o
n th
e S
iO
subs
trat
e o
n th
e ni
ckel
grid
.
2.
A M
illi
pore
ﬁlte
r w
ith
sam
ple
is a
she
d at
low
tem
per
atu
re
in a
mic
row
ave
oven
. T
he
resi
due
is u
ltra
soni
call
y r
edis
pers
ed
in a
smal
l v
olu
me
of w
ate
r.
An
aliq
uot
or p
reci
sely
mea
sur
ed
frac
tion
of
the
sam
ple
is d
ilut
ed
into
an
aqu
eou
s d
ete
rge
nt
solu
tion
con
tai
ned
in
a s
peci
ally
des
ign
ed
cent
rifu
ge
tub
e w
ith
a ﬂa
t, r
emo
vab
le
bot
tom
on
whi
ch
a gl
ass
cov
er
slip
is p
lace
d. T
he
sam
ple
is s
pun
and
the
par
tic
ula
tes
are
dep
osi
ted
ont
o t
he
slip
. T
he
slip
is r
emo
ved
, d
rie
d,
and
coa
ted
wit
h c
arb
on
in
a v
acu
um
eva
por
ato
r.
The
coa
ted
slip
is s
cor
ed,
div
idi
ng
the
lay
er
int
o
seg
men
ts
abo
ut
3m
m s
qua
re.
The
lay
er
is ﬂ
oat
ed
off
the
slip
ont
o t
he
sur
fac
e o
f w
ate
r i
n a
pet
ri
dish
. A
car
bon
squ
are
is p
ick
ed
up
ont
o a
ZOO
-me
sh
cop
per
grid
.
l
l
l
3.
A
2-
3m
m s
qua
re
por
tio
n o
f a
Mil
lip
ore
(or
Nuc
lep
ore
) ﬁ
lte
r i
s p
lac
ed
fac
e d
ow
n o
n a
car
bon
-co
ate
d g
rid
. T
he
ﬁlt
er
is d
iss
olv
ed
wit
h a
cet
one
in
a S
oxh
let
ext
rac
tor
or
a J
aff
ee
dis
h.
4.
The
wat
er
sam
ple
is d
ire
ctl
y c
ent
rif
uge
d (
abo
ut
30,
000
g),
dri
ed,
and
ash
ed
at
ele
vat
ed
tem
per
atu
re.
Th
e r
esi
due
is u
ltr
aso
nic
all
y r
esu
spe
nde
d i
n a
sma
ll
vo
lu
me
of
wat
er;
an
ali
quo
t (
1-5
pl)
is p
lac
ed
wit
h a
pip
ett
e o
nto
a c
arb
on—
coa
ted
cop
per
gri
d a
nd
dri
ed.
Th
e p
roc
edu
re
has
als
o b
een
employed without the ashing step.
5.
Th
e
ﬁlt
er
is
pla
ced
int
o
a
sma
ll
via
l,
a
vo
lu
me
of
wa
te
r
ad
de
d,
an
d
the
par
tic
les
re
su
sp
en
de
d
wi
th
son
iﬁc
ati
on.
An
ali
quo
t
(1
#1)
is
pla
ced
on
to
a c
ar
bo
n-
co
at
ed
co
pp
er
gri
d a
nd
dried.
6.
Th
e
wa
te
r
sa
mp
le
is
dir
ect
ly
ce
nt
ri
fu
ge
d (
ab
ou
t 3
,0
00
rp
m)
wi
th
th
e
par
tic
ula
tes
be
in
g
de
po
si
te
d
on
to
a
car
bon
,
col
lod
ion
,
or
Fo
rm
va
r
co
at
ed
gri
d
pla
ced
at
the
bo
tt
om
of
a
spe
cia
l
centrifuge tube.
Op
ti
on
s
4
an
d
5
in
vo
lv
e
th
e
tra
nsf
er
of
a m
icr
oli
tre
-si
zed
al
iq
uo
t
on
to
th
e
mi
dd
le
of
th
e
gri
d
an
d
on
ly
th
e
ar
ea
to
be
sc
an
ne
d.
Pl
ac
em
en
t
is
cri
tic
al.
Th
e
di
st
ri
but
io
n
of
ﬁb
re
s
is
no
n—
un
if
or
m.
If
th
e
dr
op
is
pl
ac
ed
on
to
th
e
to
p
of
th
e
gri
d,
up
on
dr
yi
ng
,
th
e g
rea
tes
t
nu
mb
er
of
ﬁb
re
s i
s f
ou
nd
at
th
e
ed
ge
of
th
e
ar
ea
co
ve
re
d
by
th
e
dr
op
;
th
e
cen
tra
l g
rid
sq
ua
re
s a
re
ess
ent
ial
ly
em
pt
y:
If
the
gri
d i
s i
nve
rte
d p
rio
r t
o d
ryi
ng,
the
rev
ers
e i
s o
bse
rve
d.
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Options 2,4 and 5 utilize sonification for redispersion and homogenization. The effect
of soniﬁcation is not deﬁned, but it is possible that particulates may not be completely released
(membrane ﬁlters may possess an attractive electrical charge) and resuspended, fibre clusters may be
split, and ﬁbres and fibrils may be broken. The possible occurrence of these phenomena needs to be
investigated. Since undeﬁned and possibly variable processes are occurring, a procedure relying on
sonification should be avoided.
Options 2 and 4 subject the sample to ashing. Splitting, agglomeration, composition
changes, and losses during ashing occur, and are variable, depending upon the exact experimental
conditions chosen. Therefore, ashing should be avoided.
The preferred procedure for grid transfer would appear to be Options 1, 3 and 6.
Options 1 and 3 require a homogeneous distribution of ﬁbres on the filter and assume no loss of
ﬁbres during dissolution of the filter. The risk of contamination and of the loss of sample for
Option 3 is reported to be minimal. Option 6 may be inadequate; the centrifugation rate is limited
by the tendency of the supporting ﬁlm on the grid to rupture, and the maximum rate may be too
low.
Other Sources for Difference
A number of different procedures are capable of providing data, but none has been
shown to yield correct data. No one procedure has been demonstrated to be accurate; that is, that
the number and the nature of the asbestos ﬁbres and clusters remain unchanged during collection,
handling, storage, preparation, and analysis. Similarly, no one procedure has been shown to yield
erroneous data, although some might be more suspect than others.
Besides the potential bias and loss of precision which might be introduced by the
choice of ﬁlter and the grid transfer procedure, all steps of the analytical procedure, especially
where alternatives are available, may be considered suspect. Several of these are listed below.
1. Non-homogeneous sampling initially or non-homogeneous sub-sampling at various
stages of analysis
2. Sample collection procedure: pump and bottle
Chemical effects of the sample collection and storage container: polyethylene
Physical effects of the sample collection and storage container: sample loss via
adsbrption
Effect of unusual storage conditions; e.g. heat
Filter storage and preparation prior to use
Filtration technique; e.g. application of vacuum
°
°
.
\
‘
.
°
‘
.
V
‘
Effect of sequential or re-ﬁltration to remove debris
9. Storage of filter subsequent to ﬁltration and prior to further processing
10.
Grid storage and
preparation prior to use
1 1.
Storage of grid subsequent
to sample transfer and
prior to analysis
12. Effect of time
13.
Enumeration procedures:
number
and location of fields reviewed
14. Interpretation of observations
15. Human fatigue and errors
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16. Blank correction
l7.
Differences introduced with photographic versus a visual count
18. Clumping of particles
19. Failure to obtain a diagnostic SAED pattern
20. Contamination, particularly with chrysotile, during sample
preparation
21. Observation of fibres by other material
22. Creation of more fibres by sonification
23. Inability to count very small fibres
24. Loss of fibres during grid preparation
It should go without saying that the laboratory facilities should be and remain clean;
that proper care should be routinely exercised in preparing, handling, and aliquoting samples and
reagents; that proper care should be exercised in preparing blanks; and that the technician or
scientist should know and understand the operation of his instrumentation and be able to recognize
changes in operating parameters and conditions.
INTERLABORATORY COMPARISON STUDIES
Three interlaboratory comparison studies which provide a reasonable evaluation of
different analytical procedures have been reported.
Duluth Asbestos Study
The ﬁrst comparison study involved two laboratories performing analyses for the US.
Environmental Protection Agency (EPA) Duluth Asbestos Study. Laboratory A employed a sample
prepa
ratio
n an
d ha
ndli
ng p
roce
dure
simil
ar t
o Op
tion
3 de
scrib
ed u
nder
“Gri
d Tr
ansfe
r”;
Labo
rato
ry B
foll
owed
a pro
cedu
re si
milar
to O
ptio
n 1.
Wate
r sam
ples
were
colle
cted
and
ﬁlter
ed
by E
PA.
The
filter
s wer
e spl
it, s
ubmi
tted
and
code
d for
analy
sis.
The
resul
ting
ﬁbre
coun
t dat
a is
summ
ariz
ed i
n Tab
le 6.
Afte
r del
etion
of th
ose r
esult
s for
whic
h “ze
ro”
(sic)
fibre
s per
litre
were
repor
ted,
the
ratio
of c
ount
s of
Labo
rato
ry A
to L
abor
ator
y B
is 1.
98 i
1.51,
indic
ating
a
stati
stica
lly
sign
iﬁca
nt d
iffe
renc
e (0
.95
prob
abil
ity)
fro
m th
e ex
pect
ed v
alue
of u
nity
. .T
he 1
.98
indicates bias; the 1.51 is a measure of the reproducibility.
Lake Superior Asbestos Study
The
sec
ond
com
par
iso
n s
tud
y i
nvo
lve
d
thr
ee
lab
ora
tor
ies
per
for
min
g a
nal
yse
s f
or
EPA
’s
Lak
e S
upe
rio
r A
sbe
sto
s S
tud
y.
Lab
ora
tor
y C
emp
loy
ed
a sa
mpl
e p
rep
ara
tio
n a
nd
han
dli
ng
pro
ced
ure
sim
ila
r t
o O
pti
on
3;
Lab
ora
tor
y
D,
Opt
ion
3;
and
Lab
ora
tor
y E
, O
pti
on
2.
The
int
erc
omp
ari
son
sam
ple
s w
ere
pre
par
ed
by
sus
pen
din
g t
aili
ngs
obt
ain
ed
fro
m R
ese
rve
Min
ing
Co
mp
an
y
ope
rat
ion
s.
Aft
er
sta
bil
iza
tio
n,
seri
al
dil
uti
ons
wer
e m
ade
to
obt
ain
the
app
rop
ria
te
con
cen
tra
tio
n r
ang
e.
The
dil
uti
ons
wer
e ﬁ
lte
red
thr
oug
h a
0.1
pm
(po
re
size
) M
ill
ipo
re
ﬁlt
er w
hic
h
was
the
n q
uar
ter
ed
and
dis
tri
but
ed
for
ana
lys
is.
Thi
s e
xpe
rim
ent
al
des
ign
nor
mal
ize
d v
ari
ati
ons
in
the
int
erc
omp
ari
son
sam
ple
s,
and
pro
vid
ed
for
che
cks
on
une
ven
par
tic
ula
te
dis
tri
but
ion
ont
o t
he
ﬁlt
er
dur
ing
ﬁlt
rat
ion
, b
ias
bet
wee
n l
abs,
and
pre
cis
ion
wit
hin
a la
b. T
he
res
ult
ing
ﬁbr
e c
oun
t d
ata
are
sum
mar
ize
d i
n T
abl
e 7
. A
ll v
alu
es a
re
at
leas
t an
ord
er
of
mag
nit
ude
rem
ove
d f
rom
the
det
ect
ion
limit; the standard deviation of each is about :5 0%.
The
se
res
ult
s
ind
ica
te
a
rea
son
abl
y
goo
d
cap
abi
lit
y
for
wit
hin
-la
bor
ato
ry
rep
rod
uci
bil
ity
of
dat
a.
How
eve
r,
a la
rge,
rea
son
abl
y c
ons
tan
t b
etw
een
-la
bor
ato
ry
bia
s e
xist
s,
the
sou
rce
of
whi
ch
is
und
eﬁn
ed.
The
low
res
ult
s f
or
Lab
ora
tor
y C
ma
y
be
due
in
par
t t
o d
ebr
is
obscuring ﬁbres.
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TABLE 6
LA
BO
RA
TO
RY
IN
TE
RC
OM
PA
RI
SO
N
FOR
D
U
L
U
T
H
A
S
B
E
S
T
O
S
S
T
U
D
Y
No. FIBRES/LITRE (x106)
'
LA
B
NO
.
:1 SAMPLE A B
:5
NO
.
1
4.4
2.0
l? 2 5.3 3.0
3
2.8
5.0
:1
4
6.1
2.0
5
2.3
1.0
6
1.5
1.0
it}
7
2.5
2.0
8
0.7
1.0
f.
9
3.9
0.7
7
10
0.7
1.0
f:
1 l
0
0
7
l2
0
O
f
13
0.4
0.7
7
14
1.1
0.3
15 0.4 0.3
16 1.0 0.1
17 O 0
18 2.0 0.3
~
19
0
0
E
20
8.3
0.8
:
21
0.5
0.3
:
22
6.0
0.2
: 23 0.3 0
:5:
24
0.4
0
f
25
0.2
0
1'
’26
0
0
2
27
0
0
28
0
0
29
0
0
30
0
0
33
NB.
The
resul
ts re
porte
d as
“zer
o” ar
e err
oneou
s. Th
ese r
esult
s sho
uld
’-
more
corre
ctly
be re
porte
d as
“less
than
the d
etect
ion l
imit,
” whi
ch is
unspecified.
E
l
I
'
.
3
1
.
1
1
?
)
‘
r
’
1
1
3
1
4
0
2
1
2
1
0
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TABLE 7
LABORATORY INTERCOMPARISON
FOR
LAKE SUPERIOR ASBESTOS STUDY
 
LAB. NO. NO. FIBRES/LITRE (X106)
SAMPLE
NO. C D E
101 0.79 43. 29.
102 1.1 34. 18.
103 4.0 48. 9.
104 1.7 32. 25.
105 2.1 36. 8.
AVERAGE 1.94 38.6 17.8
    
f
;
3
3
3
1
1
;
!
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W
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Additional replicates of these same solutions, plus others collected as part of the Lake
Superior Asbestos Study, have been subsequently coded and submitted to the three laboratories.
The earlier observed bias constant between Laboratory C and Laboratory E has disappeared in that
recent data are almost identical. This means that new and old data cannot be compared. Results
from Laboratory D are scattered, indicating a lack of within-laboratory reproducibility.
Fibre mass per unit volume of sample was also determined by the three laboratories for
the five samples. A similar bias between the laboratories and similar within—laboratory
reproducibility were obtained.
Data are also being collected for each sample from each laboratory on the ﬁbre size
distribution. These data are incomplete.
The constant bias between the laboratories presents a problem for the Lake Superior
Asbestos Study. This study is designed to determine the source of amphibole ﬁbres in Lake
Superior and to trace their distribution; therefore, only relative values are required. Through use of
a proportionality constant, the data can be made internally consistent.
Litigation Study
In conjunction with the U.S.—Reserve Mining litigation, the court ordered and designed
an intercomparison study. Fibre counts were reported for a series of samples by eight participating
laboratories. The results tend to conﬁrm the between-lab bias and the tendency toward occasional
within-lab non-reproducibility.
CONCLUSIONS
Present analytical endeavours have responded to the immediate need for data, and have
used the best analytical capability available. Nevertheless, time, personnel, and monetary constraints
have limited any properly designed methods development and evaluation program.
Three conclusions may be reached:
1.
The superiority of any one analytical procedure has not been demonstrated.
2. Acceptable within-laboratory precision can be achieved.
3.
The achievement and maintenance of accuracy and precision through a properly
designed and executed quality control program will be demanding, time-
consuming, and expensive.
RECOMMENDATIONS
Methods evaluation studies should be instituted in order to establish an accurate and
precise procedure in which the variables are known and understood and an adequate quality control
program should be designed and evaluated so that the validity of analytical results can be ensured.
 
  
HEALTH EFFECTS
MEDICAL RESEARCH
Tiny asbestos ﬁbres in the atmosphere are the causative agent of the disease asbestosis,
a scarring of the lungs by increased fibrous tissue growth, which is an occupational hazard in the
asbestos industryUS, 16). The widespread use of asbestos materials had led to increasing concern
over potential hazards to the general public(17), especially since exposure ‘to asbestos causes
malignant tumors of the pleural epithelium and abdominal cavity lining. Such exposure is normally
considered to occur by way of inhalation of asbestos fibres.
A major problem in asbestos medical research is interpreting results when there is an
extremely long latency period, generally 20-40 years, between initial exposure and resultant
diseases.
Most research has involved chrysotile, amosite, crocidolite, and anthophyllite.
Researchers express apparent conﬂicting opinion regarding the relative carcinogenicity of various
types, but the majority agree that in general asbestos is carcinogenic.
The amount of fibres required to cause adverse reactions in living organisms has not
been precisely determined. The effect of smoking is unclear. The large surface area and specific
surface reaction of the fibres are suspected to have some effect on cells.
The most popular theory of asbestos carcinogenesis has been based on the size and
shape of fibres. The physical dimensions are referenced frequently by researchers. Generally the
health hazard from exposure to asbestos increases the more the material is separated and the fibres
shortened,
A combination of factors including the basic mineral chemistry, size and shape of
fibres, organic surface contaminants, and length of time of presence of ﬁbres in the body increases
the health hazards. Fibres with a favourable size, shape and surface charge may penetrate
mesothelial tissue and-pierce cells. .
SUMMARY OF PUBLIC HEALTH HAZARDS
Inhaled Asbestos(l 8)
l. Hazards from Occupational Exposure
3. Asbestosis — This disease will appear after 10 to 40 years of occupational
exposure with the main symptoms of extensive fibrosis of the lungs and
pronounced shortness of breath.
b. Pleural calcification — This disease involves the deposition of insoluble calcium
salts in the lining of the lung. It has about a 20-year latency period and is
common among asbestos workers, but appears to vary in frequency in different
occupationally exposed groups.
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y
su
gg
es
ts
th
at
a
do
se
—r
es
po
ns
iv
e
cu
rv
e
ex
is
ts
an
d
“t
he
re
ar
e
le
ve
ls
of
as
be
st
os
ex
po
su
re
th
at
wi
ll
no
t
be
as
so
ci
at
ed
wi
th
.a
ny
de
te
ct
ab
le
ris
k.
Wh
at
th
os
e
le
ve
ls
ar
e
is
no
t
kn
ow
n,
bu
t
th
er
e
is
no
ev
id
en
ce
th
at
pe
rs
on
s
in
th
e
ge
ne
ra
l
po
pu
la
ti
on
—
wi
th
ou
t
oc
cu
pa
ti
on
al
,
ho
us
eh
ol
d,
or
ne
ig
hb
or
ho
od
ex
po
su
re
s
—
ha
ve
an
y
ri
sk
of
ne
op
la
sm
,
ev
en
th
ou
gh
th
er
e
ma
y
be
fe
rr
ug
in
ou
s
bo
di
es
or
ﬁb
re
s
in
th
ei
r
lu
ng
s.
”(
19
)
‘
3.
Si
gn
if
ic
an
ce
of
De
la
ye
d
Ap
pe
ar
an
ce
of
As
be
st
os
-I
nd
uc
ed
Ca
nc
er
Ev
en
sh
or
t-
te
rm
ex
po
su
re
s
ma
y
ca
us
e
me
so
th
el
io
ma
,
or
ca
nc
er
.
Ju
dg
e
Mi
le
s
Lo
rd
of
th
e
U
S
Di
st
ri
ct
Co
ur
t
of
Mi
nn
ea
po
li
s,
in
hi
s
su
pp
le
me
nt
al
me
mo
ra
nd
um
to
th
e
US
.
Co
ur
t
of
Ap
pe
al
s
Ei
gh
th
Ci
rc
ui
t
ci
te
d
fi
nd
in
gs
of
Dr
.
Ir
vi
ng
J.
Se
li
ko
ff
of
th
e
Mo
un
t
Si
na
i
Sc
ho
ol
of
Me
di
ci
ne
in New York City:
“In
the
New
Jers
ey p
lant
one—
thir
d o
f th
e m
en
had
wor
ked
for
less
tha
n
thre
e mo
nth
s be
fore
quit
ting
; on
e-th
ird,
fro
m th
ree
to e
leve
n mo
nths
; an
d
one-
thir
d fo
r on
e ye
ar o
r mo
re.
Of 2
79 m
en
who
wor
ked
less
than
thre
e
mont
hs,
ther
e sh
ould
have
been
3.5
deat
hs f
rom
lung
canc
er b
ut
13 h
ad
occu
rred
as o
f th
e ti
me o
f th
e st
udy.
Of 3
21 m
en w
ho
wor
ked
fro
m th
ree
to e
leve
n mo
nths
, th
ere
shou
ld h
ave
been
thre
e or
four
deat
hs f
rom
lung
canc
er,
but
15 o
ccur
red.
Of t
he 3
33 m
en
who
wor
ked
for
mor
e th
an o
ne
year, there should have been 4 deaths, but 45 occurred. Of the 932
workers, there should have been 50 cancers; 143 occurred.”(20)
Ingested Asbestos
Alt
hou
gh
the
eff
ect
s o
f i
nha
led
asb
est
os
are
rea
son
abl
y w
ell
kno
wn,
the
eff
ect
s o
f
ing
est
ed
asb
est
os
hav
e
onl
yre
cen
tly
com
e u
nde
r s
tud
y.
For
exa
mpl
e,
the
hig
h i
nci
den
ce
of
sto
mac
h
can
cer
in J
apa
nes
e h
as
bee
n l
inke
d t
o t
heir
use
of
rice
dus
ted
wit
h t
alc
whi
ch
usua
lly
con
tai
ns
asbestos.(21 )
It h
as b
een
sho
wn
by
exp
eri
men
ts i
n ra
ts t
hat
asbe
stos
ﬁbr
es c
an p
ene
tra
te t
hro
ugh
the
dig
est
ive
tra
ct
and
be
car
rie
d t
o o
the
r o
rga
ns
of
the
bod
y,
acc
umu
lat
ing
esp
eci
all
y i
n t
he
bra
in
and
om
en
tu
m (
tis
sue
sur
rou
ndi
ng
the
sma
ll
int
est
ine
).
The
fee
din
g o
f la
rge
con
cen
tra
tio
ns
of
asb
est
os
in
the
die
t m
ay
cau
se
ma
li
gn
an
t t
um
ou
rs
in
the
kid
ney
, b
rai
n,
ly
mp
h-
no
de
s a
nd
pe
ri
to
ne
um
of
rat
s a
nd
evi
den
tly
als
o i
n b
abo
ons
.(2
2)
Asb
est
os-
lik
e f
ibr
es a
re
wid
esp
rea
d.
Thr
oug
h o
rdi
nar
y s
and
fil
tra
tio
n
90
per
cen
t o
f t
he
ind
ivi
dua
l f
ibr
es
can
be
rem
ove
d.
It i
s th
e r
ema
ini
ng
10
per
cen
t,
the
ver
y s
mal
l
ﬁbr
es,
whi
ch,
acc
ord
ing
to
som
e m
edi
cal
aut
hor
iti
es,
ma
y p
res
ent
the
gre
ate
st
hea
lth
haz
ard
ove
r
the
lon
g t
erm
. T
her
e i
s g
row
ing
con
cer
n t
hat
the
se
min
ute
ﬁbr
es
ma
y b
e a
bso
rbe
d f
rom
dri
nki
ng
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water through the gastrointestinal tract and into the bloodstream.(23) The picture is by no means
clear since a recent report summarizes that evidence which shows short-fibred asbestos dust up to 5
pm in length is not capable of causing fibrosis or cancer.(24>
There are two factors which tend to confuse the effects of ingested asbestos; one, that
about 50% of airborne fibres breathed in is cleared from the lungs and subsequently swallowed; and
two, that although some of the ingested ﬁbres larger than about 1 pm are excreted within fourdays,
considerable numbers have been found in the gastrointestinal tract even four weeks after the last
ingestion. Though the high incidence of gastrointestinal cancer appears traceable to inhaled
asbestos, the effects of the amounts of asbestos found in water and food are unclear.(25)
In summary, present knowledge of public health aspects of asbestos in drinking water
supplies is inadequate. Legal reactions to the discharge of taconite tailings from Reserve Mining
Company differ from each other but agree on the need for eventually stopping the discharge. In his
April 20, 1974, Memorandum and Order, Judge Miles Lord stated that “Reserve’s discharge creates
a serious health hazard to the people exposed to it” (see Appendix 5). In staying for 70 days the
injunction against further discharges, the US. Court of Appeals, Eighth Circuit found
that . . . “although Reserve’s discharges represent a possible medical danger, they have not in this
case been proven to amount to a health hazard. . . . (We) are a court of law, governed by the rules of
proof, and unknowns may not be substituted for proof of a demonstrable hazard to the public
health” (Appendix 5). ‘
While demonstrable hazard is not defined, the Court noted that . . . “even as to
workers occupationally exposed to asbestos the time lag of 20 or more years between the date of
initial exposure and the onset of cancer in those so exposed . . . ” and commented that, “ . . . we are
sympathetic to the uncertainties facing the residents of the North Shore . . 3’96)
The signiﬁcance of a 20-year delay following even short-term exposures has been noted
earlier in this chapter in connection with epidemiological evidence of deaths due to cancer induced
by occupational exposure to asbestos.
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TREATMENT AND REMOVAL
Ordinary sand ﬁltration of water supplies removes about 90 percent of the individual
asbestos fibres from water supplies. Because of growing concern over the potential public health
hazards of asbestos in drinking water, research on treatment and removal is underway by
Environment Canada at the Canada Centre for Inland Waters at Burlington. Ontario and by the US.
Environmental Protection Agency, National Environmental Research Center at Cincinnati, Ohio.
Fibre removal efficiencies of various water treatments have been studied by research
scientists and engineers at CCIW.(27) Treatment techniques included simple sand filtration,
diatomaceous earth ﬁltration, chemical coagulation or combinations of these depending on the
degree of removal required. The most effective method involves chemical coagulation with iron salts
and polyelectrolytes followed by filtration. This resulted in better than 99.8% fibre removal from
water containing 12 x 106 fibres/litre which was collected about 8km offshore from Silver Bay at
15 to 50m depth. Fibre counting was carried out using the method of Durham and Pang<23) which
provided a limit of detectability of 2 x 104 fibres/litre.
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RESEARCH
The first investigations of asbestos fibres in aqueous suspensions were in 1968 when
beer samples were centrifuged, ashed and then resuspended in water. Fibres in the residual were
examined through electron microscopy and found similar to chrysotile asbestos. The fibres were
thought to have come from the asbestos filters used in beer productionﬂ”)
In 1971 similar techniques were used to measure the number of fibres per litre in
beverages and drinking water from several Canadian cities. Researchers found that Canadian beer
and tap water contained chrysotile asbestos fibres, mostly less than one nm in length, at ,
concentrations ranging from 2 to 10 x 106 fibres per litre with unfiltered water supplies at the top
of the range. Unfiltered tap water drawn from a lake in the asbestos mining region of Quebec gave a
value of 170 x 106 per litre.(30)
Distribution In Water
Subsequently, the Ontario Ministry of the Environment assessed the water supplies of
municipalities in the Province drawn from surface waters. The first results of this ongoing program
were published in 1973.(31) Samples from 22 cities and towns were analyzed by Ontario Research
Foundation and the results have recently been published. Concentrations ranged from 0.1 x 106
fibres per litre in Ottawa’s tap water to 3.9 x 106 fibres per litre in Sarnia’s. (See Table 8.) Mass
concentration was calculated from the number of fibres, their size distribution, and the density of
chrysotile (2.4g cm‘3 ).
Figure 2 presents a map published in January 1974(3 2) showing the fibre counts in the
Great Lakes - St. Lawrence River area. Figure 3 is a histogram which shows the frequency with
which a particular concentration of ﬁbres occurs. The average concentration is about 1.7 x 106
ﬁbres per litre. The locations where counts higher than this are found are along the north shore of
Lake Superior between Silver Bay and Duluth (Reserve’s discharge); along the St. Clair River;
downstream from MOntreal and in the asbestos mining district in Quebec. Industries along the St.
Clair River and in other locations (Montreal, Toronto) may explain the high counts there. The
reason for the higher counts along the Ottawa River is unknown.
During the various Canadian studies, only at Ottawa and Toronto were samples taken
by different investigators at different times. Ratio between the counts ranges from about 2 to 14.
Ratios in samples taken at Niagara Falls and Thunder Bay in different years range from about 1 to
5. Variability Of the counts is within a factor of 2 or 3X33) Comparisons of the effects of filtration
in water treatment plants are available forToronto, Windsor and Ottawa. In Toronto and Ottawa
reduction is from 15 to 25 percent; in Windsor, the reduction was approximately 90 percent.
During initial sampling programs by EPA, fibre counts in the water distribution system were
sometimes higher than in the raw intake water possibly because ofvariability in raw water counts
and residence time in the system.(34) The average background level of asbestos fibre concentration
in water distribution systems in the Great Lakes Basin is 1.6 x 106 fibres/ litre and 90 percent of the
areas test at less than 3 x 105. '
Continued drinking water sampling programs of the Ontario ~Ministry of the
Environment produced additional May 1974 results. In the Northern Ontario mining/ milling area at
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TABLE 8‘3 ”
ASBESTOS FIBRE COUNT
(DISTRIBUTION SYSTEM — WATER)
 
SAMPLE SOURCE FIBRE COUNT IN ESTIMATED MASS
LOCATION MILLIONS PER LITRE CONCENTRATION, ug/l
Toronto L. Ontario 1.90 0.000941
Belleville Bay of Quinte 0.533 0.000937
Brantford Grand River 0.570 0.001 13
Brockville* St. Lawrence R. 0.446 0.000602
Chatham Thames River 0.595 0.00157
Cornwall St. Lawrence R. 2.1 1 0.000729
Hamilton L. Ontario 0.694 0.000154
London _ L. Huron 0.456 0.000429
Niag
ara F
alls
Niag
ara R
.
2.58
0.00
225
Nor
th B
ay*
Trou
t L.
0.38
4
0.0
001
04
Osh
awa
L. O
ntar
io
0.55
7
0.00
0159
Ott
awa
Ott
awa
R.
0.13
6
0.00
0093
Pem
bro
ke*
Ott
awa
R.
2.85
0.00
0538
Pete
rbor
ough
Otto
nabe
e R.
1.86
0.00
354
Por
t Co
lbo
rne
Wel
lan
d S
hip
Can
al
0.6
08
0.0
008
47
Sar
nia
*
L. H
uro
n
3.8
7
0.0
021
3
Sau
lt
Ste
. M
ari
e*
St.
Mar
y’s
R.
’
0.2
48
0.0
001
41
St.
Cat
her
ine
s
Wel
lan
d S
hip
Can
al
1.03
0.0
015
6
Sud
bur
y*
Ram
say
Lak
e
0.2
97
0.0
005
42
St.
Tho
mas
L.
Eri
e
1.6
0
0.0
005
00
Th
un
de
r B
ay
*
L.
Sup
eri
or
0.8
30
0.0
002
35
Wel
lan
d
.
Wel
lan
d S
hip
Can
al
0.8
20
0.0
004
79
   
Note: *means No Filtration Plant
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CONCENTRATIONS OF
ASBESTOS FIBRES IN DRINKING
WATER
SUPPLIES
IN THE
GREAT
LAKES
— ST.
LAWRENCE
RIVER REGION
  
2
0
1
0
  
I
T
 
CONCENTRATION
4
FIBRES/LITRE
Figure
3.
Histogram
of asbestos fibre concentration on
the Great
Lakes
e~ St.
Lawrence
River
region.(32)
9.0
10
x106
’
u
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Tim
min
s (M
atta
gami
Rive
r) u
ntre
ated
wate
r ha
d a
conc
entr
atio
n of
1.8
x 10
6 an
d tr
eate
d wa
ter
at
0.26
x 10
6 co
ncen
trat
ion.
At t
he U
nio
n tr
eatm
ent
plan
t in
Leam
ingt
on
on
Lake
Erie
valu
es w
ere
2.2
and
5.2
x 10
6 (u
ntre
ated
) an
d 0.
96 x
106
(tre
ated
). F
or B
lenh
eim,
also
on L
ake
Erie
, on
ly a
n
untr
eate
d sa
mple
valu
e wa
s re
port
ed:
1.6
x 10
6 as
best
ifor
m fi
bres
per
litre
.(3 5
)
The
Onta
rio
Rese
arch
Foun
dati
on h
as ca
rried
out m
any
studi
es on
asbes
tos f
ibres
in
liqui
ds,
incl
udin
g la
ke w
ater
s, a
nd s
ome
beve
rage
s. T
heir
micr
osco
py s
ecti
on i
s en
gage
d in
pion
eer
acti
vity
in o
bse
rvi
ng t
he b
eha
vio
ur
of a
sbe
sti
for
m fi
bres
. Fi
ndi
ngs
so f
ar i
ndic
ate
ther
e ar
e ab
out
2 x
106
fibr
es p
er l
itre
in G
reat
Lake
s wa
ters
on t
he a
vera
ge.
Asbe
stos
fibre
s en
coun
tere
d ru
n an
ywhe
re
fro
m 0.
04 t
o 17
pm
in l
engt
h, w
ith
aver
age
widt
hs i
n th
e 40
0A
rang
e. T
he
widt
hs a
re o
f th
e ri
ght
size for cell penetrations to occur.
Distribution In Air
Asb
est
os
is c
omm
onl
y f
oun
d i
n h
igh
con
cen
tra
tio
ns
in t
he
amb
ien
t a
ir s
urr
oun
din
g
citi
es.(
3 6)
Min
ing
and
mil
lin
g o
f a
sbe
sto
s m
ate
ria
ls,
mil
lin
g a
nd
ben
efi
cia
tio
n o
f ir
on,
nic
kel
, c
opp
er,
zin
c o
res
tha
t c
ont
ain
fib
res
and
pla
nts
and
fac
tor
ies
man
ufa
ctu
rin
g p
rod
uct
s c
ont
ain
ing
asb
est
os
con
tri
but
e t
o t
he
asb
est
os
loa
d.
Dus
t
pre
ven
tio
n i
n i
ndu
str
ial
pro
ces
ses
red
uce
s,
but
doe
s n
ot
eli
min
ate
.
par
tic
les
in
the
are
as
nea
rby
.
Sta
ck
filt
ers,
etc
.,
als
o r
edu
ce
the
out
put
.
How
eve
r,
con
cen
tra
tio
ns
in
air
sam
ple
s t
ake
n i
n J
une
197
3 n
ear
Res
erv
e M
ini
ng
Co
mp
an
y’
s S
ilv
er
Ba
y p
lan
t
ran
ged
fr
om
0.0
2 r
ig/
m3.
at
the
pal
let
sto
rag
e f
aci
lit
y,
to
0.8
on
a h
ill
top
nea
r t
he
off
ice
, t
o 5
.0
on
a
hill
ove
rlo
oki
ng
a l
oad
ing
fac
ili
ty,
to
47
on
a s
tac
k s
amp
le.
(37
)
Sam
pli
ng
exp
eri
men
ts
und
ert
ake
n
by
the
Mi
nn
es
ot
a
Dis
tri
ct
Co
ur
t
res
ult
ed
in
con
cen
tra
tio
ns
ran
gin
g
fr
om
1.6
x
103
to
15
0
x
103
fib
res
/m3
nea
r
Res
erv
e.
An
ot
he
r s
tud
y
(E
PA
-D
ul
ut
h)
ex
am
in
ed
the
nu
mb
er
of
fib
res
fal
lin
g t
o t
he
gr
ou
nd
in
sn
ow
as
far
aw
ay
as
46
mil
es.
Th
e
st
ud
y s
ho
we
d
tha
t e
mis
sio
ns
fr
om
Sil
ver
Ba
y
we
re
tr
an
sp
or
te
d
in
de
cr
ea
si
ng
am
ou
nt
s
at
lea
st
to
th
e g
eo
gr
ap
hi
c l
imi
ts
of
th
e s
tud
y.(
3 8
)
As
be
st
os
fib
res
are
tr
an
sp
or
te
d
an
d
de
po
si
te
d
fr
om
po
in
t
so
ur
ce
s
su
ch
as
th
e m
in
es
at
Sil
ver
Ba
y,
Qu
eb
ec
an
d
No
rt
he
rn
On
ta
ri
o
by
wi
nd
s.
Ex
is
ti
ng
we
at
he
r
co
nd
it
io
ns
su
ch
as
wi
nd
dir
ect
ion
,
vel
oci
ty,
an
d
rel
ati
ve
hu
mi
di
ty
de
te
rm
in
e
th
e
pl
ac
e
an
d
di
st
an
ce
wh
er
e
par
tic
les
set
tle
.(3
9)
Dr
y
fal
lou
t
fr
om
th
e
air
dir
ect
ly
int
o
th
e G
re
at
La
ke
s a
nd
du
st
wa
sh
ed
ou
t o
f t
he
air
by
pr
ec
ip
it
at
io
n
wh
ic
h e
nt
er
s t
he
tri
but
ari
es
are
be
in
g c
on
si
de
re
d b
y
th
e U
pp
er
La
ke
s R
ef
er
en
ce
Gr
ou
p
in
its
st
ud
y
of
at
mo
sp
he
ri
c
co
nt
ri
bu
ti
on
to
th
e
po
ll
ut
io
n
lo
ad
of
th
e
Up
pe
r
La
ke
s.
Distribution In Sediment
So
me
pr
el
im
in
ar
y
fi
nd
in
gs
co
nc
er
ni
ng
th
e
di
st
ri
bu
ti
on
of
as
be
st
os
in
se
di
me
nt
s
of
La
ke
Su
pe
ri
or
ar
e
pr
es
en
te
d
in
Ch
ap
te
r
7.
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ASBESTOS IN LAKE SUPERIOR
BACKGROUND
Since December 1972, when the first public statement was made of concern over
potential public healthhazards of asbestos in Lake Superior, a number of detailed investigations of
the distribution of asbestos in Lake Superior have been undertaken. While much additional
information remains to be developed, enough is at hand to show the general pattern of asbestos
occurrence, particularly in the vicinity of the Reserve Mining Company operations at Silver Bay.
ASBESTOS IN LAKE SUPERIOR WATERS
Studies of asbestos in Lake Superior waters particularly at water treatment plant
inta
kes
have
been
mad
e b
y f
eder
al,
state
, a
nd
prov
inci
al
agen
cies
. T
heir
majo
r ﬁ
ndin
gs
are
summarized below.
Diff
eren
ces
in s
ampl
ing
and
anal
ytic
al p
roce
dure
s us
ed b
y th
e di
ffer
ent
agen
cies
have
been
sho
wn
to a
ccou
nt
for
diff
eren
ces
in f
ibre
conc
entr
atio
ns l
isted
in T
able
s 6
and
7 in
Chap
ter
III.
For
purp
oses
of t
his
repo
rt,
it is
assu
med
that
with
in a
ny o
ne r
epor
ting
agen
cy t
hat
anal
ytic
al
diff
eren
ces
are
min
ima
l.
Res
ults
of t
he v
ario
us s
tudi
es a
re t
here
fore
pre
sen
ted
sepa
rate
ly.
a
US. EPA Investigations
Beg
inn
ing
'in
Jan
uar
y,
197
4,
EPA
Reg
ion
V r
epo
rte
d st
atus
of r
esea
rch
on a
sbes
tos
in
Lak
e S
upe
rio
r.(
40)
In
mos
t l
ocal
itie
s c
hry
sot
ile
had
bee
n f
oun
d;
whe
rea
s,
in
the
wes
ter
n e
nd
of
Lak
e S
upe
rio
r a
mph
ibo
le
asb
est
os
pre
dom
ina
ted
, b
ut
chr
yso
til
e w
as
als
o f
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TABLE 9‘28)
ASBESTOS FIBRE CONCENTRATIONS IN LAKE SUPERIOR
Cruise Station Depth Fibres/litre
(x106)
103 203 50 to 15 m 87.3
103 142 50 to 15m 15.5
104 203 1 m 9.5
104 138 1 m 1.4
104 138 85 m 0.76
104 89 1 m 2.2
104 2 1 m 1.7
104 43 1 m 1.4
Cruise 103 June 15 »— 28
Cruise 104 July 26 — August 8
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It is quite clear from the results of both cruises that the mining and milling operation
at Silver Bay has a major impact on the asbestos fibre content along the north shore of the western
arm of the lake. The results of the second cruise. 104, show little effect on the waters of Thunder
Bay or those of the eastern lake. The CCIW current monitoring program during 1973 has shown
that, except for a few early oscillations. there was a steady counter-clockwise ﬂow around the lake.
Such a flow would tend to move fibres from Silver Bay toward Duluthand then eastward along
the south shore. These currents are slow, averaging a few centimetres per second, so that the ﬁbres
will gradually settle out or diffuse into the main body of the lake while the ﬂowing water traverses
the immense distances involved.
McMaster University
Under contract to the Canada Centre for Inland Waters in conjunction withwork for
the IJC’s Great Lakes Research Advisory Board, McMaster University performed a literature search
and an experiment to develop a method for the enumeration of asbestos ﬁbres in water. Fibre
counts were performed on samples taken on a CCIW 1973 cruise of Lake Superior. Figure 6 shows
the location of sampling stations and presents results of fibre counting.
The fibre counts in water samples at 1. m depth and at the bottom varied from 0.1 to
3.6 x 106 fibres per litre. Most particles appear partially degraded and broken. The specific
concentrations at individual stations are shown in Figure 6. Except for stations 68, 142, and 152,
fibre concentrations were greater at the bottom than at l m depth. This may be due to
sedimentation of particles. The lower concentrations of fibres at stations 68, 142, and 152 may be
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It spreads throughout much of western Lake Superior, becoming thin and
diluted with other sediment at Duluth. which is at the western tip of the
lake. Indication of recent changes in the mineralogy of suspended solids in
western Lake Superior water is provided by EPA’s x-ray diffraction
analysis of suspended sediment samples collected for several periods in the
past by the City of Duluth water utility. Samples from 1939-1940 and
1949-1950 contain only trace amounts of amphibole with no detectable
cummingtonite-grunerite, but all samples studied for the period
1964-1965 contained large amounts of amphibole (average, 31 percent of
the total inorganic solids), most of which was cummingtonite—grunerite.
The geological and limnological data indicate that the source of this large
increase in amphibole material is the taconite tailings that, since 1956,
have been discharged into western Lake Superior at Silver Bay.”(45)
BIOLOGICAL ASPECTS
Investigations by US. EPA and its predecessor organization of the biological aspects of
pollution in western Lake Superior havebeen under way since 1968. Although much of the research
on the environmental impact of asbestos on fresh—water organisms is still in progress, earlier reports
summarized below provide a perspective of the status of knowledge about the biological aspects of
Lake Superior.
Personnel of the US. Bureau of Commercial Fisheries, Federal Water Pollution Control
Agency (Great Lakes Region), the Minnesota Conservation Department, Wisconsin Department of
Natural Resources, the Minnesota Pollution Control Agency, and the Reserve Mining Company
participated in studies during June and July 1968.
Generally speaking, the population of phytoplankton decreased with an increase in
depth on the first cruise. The mean of populations recorded on the month later cruise indicated a
slight rise in populations. Some increase in water temperatures during the second cruise as compared
to those of the first may account for this increase in population. The phytoplankton populations
northeast of the Reserve waste disposal area did not differ greatly from the populations southwest
of the waste disposal area.
In summary, although the number of bottom samples collected on the two June—July
1968 cruises were limited, it was found that benthic organisms were in only four of the nine
stations sampled southwest of Reserve’s waste disposal area. Pollution-sensitive scuds were not
found in the samples collected at depths between 20 and 252 meters southwest of the waste area,
the area affected by the taconite outfall. Each sample collected above the waste area contained a
number of benthic organisms, and scuds were found in each of these samples. There was little
difference in the numbers of phytoplankton collected throughout the waste disposal area.(46)
In a 1970 report of the FWPCA, Great Lakes Region, these additional statements were
made:
1.
In “Bottom
Fauna of the Minnesota North Shore of Lake Superior as Related to
Deposition of Taconite Tailings and Fish Production”, the State of Minnesota reported
a reduction in the abundance of fish food organisms associated with the deposition of
taconite tailings on the bottom of Lake Superior. It was estimated the reduction in ﬁsh
food organisms could be expected to result in a reduction of the total annual fish catch
(commercial and estimated
sport fishing) of 5 percent or less for the area having
tailings on the bottom.
 43
2, High concentrations (10 percent and 25 percent) of taconite wastes causedmortalities
among sac try of rainbow trout in a 4—day exposure. The wastes were not acutely toxic
to fingerling sized coho salmon, rainbow trout, white suckers, black bullheads, blue
gills, and yellow perch in 96—hour static bioassays.
3. Chemical analysis projected to the probable daily discharge shows the following
discharge. measured in pounds of certain biologically significant parameters: copper,
4,100; nickel, 2,500; zinc, 2,500; lead, 5,100: chromium, 6,200; phosphorus, 51,500;
and manganese, 629,000. Other elements in the discharge include silicon, arsenic, and
substantial quantities of iron. The chemical state of these metals was not assessedf‘”)
One of the potential consequences of the phosphorus loading figures is localized
eutrophication of Lake Superior. However, it is not yet known whether phosphorus attached to the
discharged materials remains bound to the tailings or becomes released and available for algal
growth. This possibility has also been studied in connection with the impact of soluble silica upon
diatom gr()wth.(48)
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 APPENDIX 1
TACONITE MINING, BENEFICIATION,
AND WASTE DISPOSAL
The history of taconite mining is the history of the recovery of the iron-mining
industry at a time when high grade hematite ores were becoming scarce. It is the story of a new
offshoot industry—taconite beneficiation. Taconite is hard, well-cemented, ferruginous chert and
slate.
I
As the natural iron ores were being depleted, much research was conducted on
processes to beneficiate the low grade and very hard taconite. Beneﬁciation upgrades the taconite
from material containing twenty—five to thirty percent iron to material containing as much as
sixty-five percent or more iron.
The search for ways to mine and concentrate taconite began before 1920, and did not
culminate until after 1950, when Reserve Mining Company and Erie Mining Company pioneered
commercial size plants for the manufacture of taconite pellets. At that point, taconite beneficiation
proved economically feasible.
In taconite processing plants, taconite is crushed and ground so that over ninety
percent of the material is less than 325 mesh; that is, finer than ﬂour. This is necessary because iron
and silica, the principal constituents of taconite, are so finely grained and intimately associated that
only after grinding this finely are the grains of iron physically separable from the grains of silica.
The iron grains can then be separated from the silica grains by magnets.
Although the principle is admittedly simple, the technology of grinding, handling, and
proce
ssing
so fi
ne a
mater
ial
is ex
trem
ely
diffi
cult
and
compl
icate
d. A
large
quant
ity o
f wat
er is
used
in th
e pro
cess,
both
for c
ontin
ual
wash
ing
and
sizin
g of
the m
ateri
al, a
nd as
a me
dium
for
hand
ling
it. It
is th
e vo
lumi
nous
use o
f wat
er an
d the
state
in wh
ich
it is
left,
as we
ll as
wher
e it i
s
then disposed, that concerns environmentalists.
The
extr
emel
y fi
ne pa
rticl
es of
high
grade
iron
are
final
ly co
nver
ted
to ir
on ox
ide
pell
ets
of a
ppro
xima
tely
one-
half
inch
diam
eter
. In
the
pell
etiz
er t
he m
agne
tic
dust
is ﬁr
st m
ade
into
“gr
een
” p
elle
ts b
y r
olli
ng a
mix
tur
e o
f be
nto
nit
e m
ud
and
mag
net
ic g
rain
s in
a la
rge
revo
lvin
g
dru
m.
The
“gr
een
” pe
llet
s ar
e th
en
hea
ted
to a
bou
t 2
,40
0 de
gre
es
Fah
ren
hei
t in
a ki
ln w
her
e t
hey
are
con
ver
ted
to t
acon
ite
pell
ets,
a ve
ry d
esir
able
blas
t fu
rna
ce f
eed
whi
ch
is ea
sily
han
dle
d.
Res
erv
e M
ini
ng
Com
pan
y’s
ore
dep
osi
ts
lie
on
the
eas
ter
n e
dge
of
the
Mes
abi
Iro
n
Ran
ge.
In
pro
ces
sin
g M
esa
bi
tac
oni
tes
, a
bou
t t
hre
e t
ons
of
cru
de,
wel
l-c
eme
nte
d m
agn
eti
c t
aco
nit
e
con
tai
nin
g f
ive
per
cen
t m
agn
eti
c i
ron
are
min
ed,
cru
she
d,
gro
und
and
con
cen
tra
ted
to
iro
n o
xid
e
pel
let
s i
n
a k
iln
.
In
the
pro
ces
s u
p
to
10,
000
gal
lon
s o
f w
ate
r i
s u
sed
for
eac
h t
on
of
pel
let
s
pro
duc
ed.
Was
te
tai
lin
gs,
lef
t a
fte
r t
he
iro
n g
rai
ns
are
pul
led
by
the
ma
gn
et
fr
om
the
cru
she
d
tac
oni
te
ore
, a
re
pro
duc
ed
at
the
rat
e o
f a
bou
t
tw
o
mil
lio
n t
ons
for
eve
ry
one
mil
lio
n t
ons
of
concentrated pellets.
On
De
ce
mb
er
18
an
d
22,
19
47
,
the
Mi
nn
es
ot
a
De
pa
rt
me
nt
of
Co
ns
er
va
ti
on
an
d
the
Wa
te
r
Po
ll
ut
io
n
Co
nt
ro
l
Co
mm
is
si
on
,
reS
pec
tiv
ely
, g
ra
nt
ed
pe
rm
it
s
to
Re
se
rv
e M
in
in
g
su
bj
ec
t
to
a
nu
mb
er
of
co
nd
it
io
ns
,
so
me
of
wh
ic
h
ar
e
th
e
fo
ll
ow
in
g:
—
Th
e
ta
il
in
gs
we
re
to
in
cl
ud
e
no
oil
.
—
Th
e
tai
lin
gs
we
re
no
t
to
in
cl
ud
e
an
y
ma
te
ri
al
qu
an
ti
ti
es
of
ma
tt
er
so
lu
bl
e
in
water.
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—
Th
e
ta
il
in
gs
we
re
no
t
to
be
di
sc
ha
rg
ed
so
as
to
re
su
lt
in
an
y
ma
te
ri
al
cl
ou
di
ng
or
di
sc
ol
or
at
io
n
of
th
e
wa
te
r
ou
ts
id
e
th
e
ap
pr
ox
im
at
el
y
ni
ne
sq
ua
re
mi
le
zo
ne
.
—
Th
e
ta
il
in
gs
we
re
to
ha
ve
no
ma
te
ri
al
ad
ve
rs
e
ef
fe
ct
s o
n
fis
h.
—
Th
e
ta
il
in
gs
we
re
no
t
to
ca
us
e
an
y
ma
te
ri
al
un
la
wf
ul
po
ll
ut
io
n
of
La
ke
Su
pe
ri
or
.
—
Th
e
tai
lin
gs
we
re
to
ha
ve
no
ma
te
ri
al
ad
ve
rs
e
ef
fe
ct
s
on
pu
bl
ic
wa
te
r s
up
pl
ie
s.
—
Th
e
tai
lin
gs
we
re
no
t
to
re
su
lt
in
an
y
nu
is
an
ce
ou
ts
id
e
th
e
ap
pr
ox
im
at
el
y
ni
ne
square mile zone.
Th
e
pe
rm
it
s
pr
ov
id
ed
th
at
if
an
y
of
th
e
co
nd
it
io
ns
we
re
vi
ol
at
ed
,
th
e
pe
rm
it
s
we
re
subject to revocation.
In
19
56
Re
se
rv
e
so
ug
ht
to
am
en
d
its
pe
rm
it
s.
On
Ju
ly
6,
19
56
,
wi
th
ou
t
an
y
he
ar
in
g,
th
e
Co
mm
is
si
on
er
of
Co
ns
er
va
ti
on
gr
an
te
d
an
am
en
dm
en
t
to
al
lo
w
an
in
cr
ea
se
d
ap
pr
op
ri
at
io
n
of
wa
te
r
fr
om
13
0,
00
0
ga
ll
on
s p
er
mi
nu
te
to
26
0,
00
0
ga
ll
on
s p
er
mi
nu
te
.
Th
e
Wa
te
r P
ol
lu
ti
on
Co
nt
ro
l
Co
mm
is
si
on
al
lo
we
d
th
e
in
cr
ea
se
af
te
r
a
pu
bl
ic
he
ar
in
g.
In
19
60
Re
se
rv
e
ag
ai
n
re
qu
ir
ed
an
in
cr
ea
se
in
th
e
am
ou
nt
of
wa
te
r
it
wa
s
al
lo
we
d
to
us
e
an
d
re
tu
rn
to
th
e
la
ke
.
On
Ju
ly
13
,
19
60
,
a
he
ar
in
g
wa
s
he
ld
by
th
e
Wa
te
r
Po
ll
ut
io
n
Co
nt
ro
l
Co
mm
is
si
on
,
an
d
on
Se
pt
em
be
r
8,
19
60
,
th
e
Co
mm
is
si
on
gr
an
te
d
th
e
am
en
dm
en
t
wh
ic
h
in
ef
fe
ct
do
ub
le
d
th
e
wa
te
r
us
e a
nd
di
sc
ha
rg
e t
o
50
2,
00
0
ga
ll
on
s
pe
r
mi
nu
te
.
In
Ja
nu
ar
y
19
70
th
e
Re
se
rv
e
Mi
ni
ng
Co
mp
an
y
fil
ed
an
ap
pe
al
fr
om
th
e
ad
op
ti
on
of
WP
C
15
,
Mi
nn
es
ot
a’
s
in
te
rs
ta
te
wa
te
r
qu
al
it
y
st
an
da
rd
s.
Th
e
Mi
nn
es
ot
a
Po
ll
ut
io
n
Co
nt
ro
l
Ag
en
cy
(M
PC
A)
th
en
cr
os
s-
fi
le
d
fo
r
an
in
ju
nc
ti
on
to
en
jo
in
Re
se
rv
e
fr
om
vi
ol
at
in
g
th
e
te
rm
s
of
WP
C
15.
Sp
ec
if
ic
al
ly
at
is
su
e
wa
s
WP
C
15
(c)
(6
)
wh
ic
h
re
qu
ir
es
se
co
nd
ar
y
tr
ea
tm
en
t,
or
th
e
eq
ui
va
le
nt
,
fo
r
all
wa
st
e
di
sc
ha
rg
es
.
Th
is
se
ct
io
n
fu
rt
he
r
in
cl
ud
es
an
ef
fl
ue
nt
st
an
da
rd
,
in
pa
rt
,
of
30
mg
/
1
to
ta
l
su
sp
en
de
d
sol
ids
.
Th
e
Re
se
rv
e
Mi
ni
ng
Co
mp
an
y
di
sc
ha
rg
e
co
nt
ai
ns
ap
pr
ox
im
at
el
y
28
,0
00
mg
/l
to
ta
l
su
sp
en
de
d
sol
ids
.
Re
se
rv
e
Mi
ni
ng
Co
mp
an
y
wa
s
al
so
co
nt
en
di
ng
WP
C
15
(a)
(4
)
or
th
e
an
ti
-d
eg
ra
da
ti
on
cl
au
se
.
Th
e
co
ur
t
ru
le
d
th
at
WP
C
15
(c)
(6
)
wh
ic
h
pr
ov
id
es
fo
r
se
co
nd
ar
y
tr
ea
tm
en
t
of
in
du
st
ri
al
wa
st
es
to
be
un
re
as
on
ab
le
,
ar
bi
tr
ar
y,
an
d
ca
pr
ic
io
us
as
ap
pl
ie
d
to
Re
se
rv
e.
Th
e
co
ur
t
al
so
he
ld
th
at
th
e
an
ti
-d
eg
ra
da
ti
on
cl
au
se
wa
s
in
ap
pl
ic
ab
le
to
Re
se
rv
e
an
d
th
at
it
ap
pl
ie
d
to
di
sc
ha
rg
er
s
wh
ic
h
ar
e
ne
w
or
ex
pa
nd
ed
af
te
r
th
e
da
te
of
ad
op
ti
on
.
Th
e
co
ur
t
th
en
gr
an
te
d
Re
se
rv
e
a
va
ri
an
ce
.
Th
e
MP
CA
ap
pe
al
ed
th
e
ru
li
ng
to
th
e
Mi
nn
es
ot
a
Su
pr
em
e
Co
ur
t
wh
ic
h
in
Au
gu
st
19
72
up
he
ld
in
pa
rt
th
e
lo
we
r
co
ur
t’
s
ru
li
ng
,
bu
t
in
pa
rt
al
so
re
ve
rs
ed
th
at
rul
in
g.
Th
e
Su
pr
em
e
Co
ur
t
ru
le
d t
ha
t
th
e
lo
we
r
co
ur
t
ex
ce
ed
ed
its
au
th
or
it
y
in
gr
an
ti
ng
Re
se
rv
e
a v
ar
ia
nc
e
an
d
re
ma
nd
ed
th
e
ca
se
ba
ck
to
th
e
lo
we
r
co
ur
t
wi
th
in
st
ru
ct
io
ns
to
re
ma
nd
th
e
ca
se
ba
ck
to
th
e
MP
CA
fo
r a
he
ar
in
g
on
an
y
re
qu
es
t f
or
a v
ar
ia
nc
e b
y
th
e
Re
se
rv
e M
in
in
g C
om
pa
ny
.
Th
e
MP
CA
is
cu
rr
en
tl
y
a p
ar
ty
in
th
e
Re
se
rv
e M
in
in
g v
. U
ni
te
d
St
at
es
sui
t.
On
Ja
nu
ar
y
16
,
19
69
,
th
e S
ec
re
ta
ry
of
th
e
In
te
ri
or
ca
ll
ed
a c
on
fe
re
nc
e
in
th
e m
at
te
r
of
po
ll
ut
io
n
of
th
e
wa
te
rs
of
La
ke
Su
pe
ri
or
an
d
its
tr
ib
uta
ry
bas
in.
Th
e
co
nf
er
en
ce
me
t
on
Ma
y
13
-1
5
an
d
Se
pt
em
be
r
30
- O
ct
ob
er
1,
19
69
;
Ap
ri
l
29
-3
0
an
d
Au
gu
st
12
-1
3,
19
70
, a
nd
Ja
nu
ar
y
14
45
an
d
Ap
ri
l
22
-2
3,
19
71
.
Th
ro
ug
h
th
e c
on
fe
re
nc
e m
ec
ha
ni
sm
th
e R
es
er
ve
Mi
ni
ng
Co
mp
an
y
wa
s
re
qu
es
te
d
to
un
de
rt
ak
e
en
gi
ne
er
in
g
an
d
ec
on
om
ic
st
udi
es
rel
ati
ng
to
po
ss
ib
le
wa
ys
an
d
me
an
s
of
re
du
ci
ng
by
th
e m
ax
im
um
pr
ac
ti
ca
bl
e
ex
te
nt
th
e d
is
ch
ar
ge
of
tai
lin
gs
to
La
ke
Su
pe
ri
or
an
d
to
su
bm
it
a s
eri
es
of
eng
ine
eri
ng
stu
die
s t
o
the
con
fer
enc
e.
At
the
Jan
uar
y
14—
15,
197
1
con
fer
enc
e
ses
sio
n,
Res
erv
e
sub
mit
ted
its
pre
lim
ina
ry
pla
n
“Pl
an
to
Mo
di
fy
Tai
lin
gs
Dis
cha
rge
Sys
tem
.”
At
the
Apr
il
22-
23,
197
1
con
fer
enc
e
ses
sio
n,
the
con
fer
enc
e
con
clu
ded
tha
t
the
Res
erv
e M
ini
ng
Co
mp
an
y
pla
n w
as
un
ac
ce
pt
ab
le
an
d
the
co
nf
er
en
ce
ch
ai
rm
an
ind
ica
ted
tha
t
he
wo
ul
d
re
co
mm
en
d
to
the
Ad
mi
ni
st
ra
to
r o
f t
he
En
vi
ro
nm
en
ta
l P
rot
ect
ion
Ag
en
cy
tha
t p
ro
ce
ed
in
gs
un
de
r S
ect
ion
10
(c)
(5)
of
th
e F
ed
er
al
Wa
te
r P
ol
lu
ti
on
Co
nt
ro
l
Ac
t
be
ini
tia
ted
.
 A-3
On April 28, l971. the EPA served notice to the Reserve Mining Company that the
company operations located on and discharging efﬂuent into Lake Superior are responsible for
violation of established State and Federal water quality standards, thus constituting a l80-day
notice. No agreement was reached between the EPA and the Reserve Mining Company during the
l80-day period and on January 19, 1972. the Administrator of the Environmental Protection
Agency asked the Department of Justice to file suit against the Reserve Mining Company to halt
pollution of Lake Superior by Reserve’s oreprocessing plant at Silver Bay. Minnesota. In February
1972, a civil action was filed by the Justice Department in the US. District Court for the District of
Minnesota. The suit was filed on the basis of violation of intrastate water quality standards,
violation of interstate water quality standards, and violation of the Refuse Act of 1899. A common
nuisance court was added later. The trial commenced August 1, 1973, in the US. District Court,
Minneapolis. The court’s findings reported in April 1974 were appealed to the Eighth Circuit whose
findings are presented in Appendix 5.
Source: Superior Polluter, Save Lake Superior Association and Northern Environmental Pollution Council, Duluth,
Minnesota, October 1972.
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APPENDIX 2
CH
RO
NO
LO
GY
OF
TH
E R
ES
ER
VE
MI
NI
NG
CA
SE
1951
— Re
serve
Mini
ng C
ompa
ny b
egins
test
opera
tion
of ta
conit
e pro
cessi
ng fa
cility
at Silver Bay, Minnesota.
1955
— Re
serve
Mini
ng C
ompa
ny b
egins
comm
erci
al o
perat
ion o
f Sil
ver B
ay t
aconi
te
pro
ces
sin
g pl
ant.
Pro
duc
tio
n ca
paci
ty i
s 3,
750
,00
0 to
ns o
f ir
on o
re p
elle
ts a
nnua
lly.
196
0 —
Add
edf
acil
itie
s in
crea
se S
ilve
r B
ay
plan
t’s
ann
ual
pro
duc
tio
n c
apa
cit
y t
o si
x
million tons of iron ore pellets.
196
4 —
Pro
duc
tio
n c
apa
cit
y r
eac
hes
9,6
00,
000
ton
s a
nnu
all
y.
1966 — Capacity increases to 10,800,000 tons.
Jan
uar
y
16,
196
9
—
US.
Dep
art
men
t
of
the
Int
eri
or
rep
ort
(St
odd
ard
Rep
ort
)
re
co
mm
en
ds
tha
t C
orp
s
of
Eng
ine
ers
all
ow
Res
erv
e M
ini
ng
to
dis
cha
rge
its
tac
oni
te
was
tes
int
o
La
ke
Su
pe
ri
or
for
no
lo
ng
er
th
an
th
re
e y
ear
s.
Se
pt
em
be
r
29,
196
9
~
Stu
die
s
by
Nat
ion
al
Wat
er
Qua
lit
y
Lab
ora
tor
y
sh
ow
con
clu
siv
ely
tha
t
tac
oni
te
tai
lin
gs
dis
cha
rge
d i
nto
La
ke
Sup
eri
or
at
Sil
ver
Bay
, M
in
ne
so
ta
, a
re
bei
ng
car
rie
d
by
la
ke
cu
rr
en
ts
int
o W
is
co
ns
in
wat
er
s.
Tai
lin
gs
are
fo
un
d
in
wa
te
r s
upp
li
es
of
Gr
an
d M
ar
ai
s,
Be
av
er
Ba
y,
Tw
o
Ha
rb
or
s,
an
d
Du
lu
th
.
No
tai
lin
gs
are
fo
un
d
in
se
di
me
nt
sa
mp
le
s
ta
ke
n a
t D
ul
ut
h
water plant.
Se
pt
em
be
r
30
,
19
69
A
Fe
de
ra
l
Wa
te
r P
ol
lu
ti
on
Co
nt
ro
l
Ad
mi
ni
st
ra
ti
on
an
no
un
ce
s
th
at
ta
co
ni
te
tai
lin
gs
fr
om
Re
se
rv
e
Mi
ni
ng
Co
mp
an
y’
s
Si
lv
er
Ba
y
pl
an
t
ha
ve
de
le
te
ri
ou
s e
ff
ec
t
on
ec
ol
og
y
of
La
ke
Su
pe
ri
or
by
re
du
ci
ng
or
ga
ni
sm
s
ne
ce
ss
ar
y
to
su
pp
or
t
fi
sh
lif
e.
No
ve
mb
er
26
,
19
69
—
Se
cr
et
ar
y
of
th
e
In
te
ri
or
ap
pr
ov
es
Mi
nn
es
ot
a
in
te
rs
ta
te
wa
te
r
quality standards.
De
ce
mb
er
24
,
19
69
-
Re
se
rv
e
fil
es
ap
pe
al
fr
om
wa
te
r
qu
al
it
y
st
an
da
rd
s
in
La
ke
County Court, Minnesota.
Ja
nu
ar
y
9,
19
70
—
Fe
de
ra
l
Wa
te
r
Po
ll
ut
io
n
Co
nt
ro
l
Ad
mi
ni
st
ra
ti
on
’s
Na
ti
on
al
Wa
te
r
Qu
al
it
y
La
bo
ra
to
ry
in
it
ia
te
s
wa
te
r
qu
al
it
y
mo
ni
to
ri
ng
pr
og
ra
m
on
La
ke
Su
pe
ri
or
.
Fe
br
ua
ry
19
70
—
Mi
nn
es
ot
a
Po
ll
ut
io
n
Co
nt
ro
l
Ag
en
cy
fi
le
s
su
it
ag
ai
ns
t
Re
se
rv
e
Mi
ni
ng
C
o
m
p
a
n
y
ch
ar
gi
ng
vi
ol
at
io
n
of
ba
si
c
st
at
e
an
ti
-p
ol
lu
ti
on
la
w
an
d
of
st
at
e’
s
in
te
rs
ta
te
wa
te
r
qu
al
it
y
standards.
Fe
br
ua
ry
13
,
19
70
—
Se
cr
et
ar
y
of
th
e
In
te
ri
or
,
Wa
lt
er
Hi
ck
el
,
as
ks
U
S
.
A
r
m
y
Co
rp
s
of
En
gi
ne
er
s
to
is
su
e
a
co
nd
it
io
na
l
th
re
e
ye
ar
re
va
li
da
ti
on
of
Re
se
rv
e
Mi
ni
ng
Co
mp
an
y’
s
pe
rm
it
to
di
sc
ha
rg
e
ta
co
ni
te
ta
il
in
gs
in
to
L
a
k
e
Su
pe
ri
or
.
D
e
c
e
m
b
e
r
1
9
7
0
—
Si
xt
h
Ju
di
ci
al
Di
st
ri
ct
C
o
ur
t
of
Mi
nn
es
ot
a
fi
nd
s
“t
he
co
nt
in
ua
nc
e
of
th
e
pr
es
en
t
m
e
t
h
o
d
of
di
sc
ha
rg
e
fo
r
an
y
su
bs
ta
nt
ia
l
pe
ri
od
of
ti
me
.
.
.
is
in
to
le
ra
bl
e
an
d
th
at
s
ub
s
t
a
n
t
i
a
l
m
o
d
i
f
i
c
a
t
i
o
n
s
m
u
s
t
b
e
p
u
t
in
to
ef
fe
ct
.”
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Dec
emb
er
23,
1970
A
Exec
utiv
e O
rder
of
the
Pres
iden
t (
No.
1174
74)
orde
rs
est
abl
ish
men
t o
f t
he
Ref
use
Act
Per
mit
Pro
gra
m (
RAP
P).
Janu
ary
15,
1971
7— R
eser
ve
Mini
ng
Com
pan
y a
nnou
nces
plan
s to
cont
inue
to
disc
harg
e ta
coni
te w
aste
s in
to L
ake
Supe
rior
, bu
t sa
ys i
t wil
l in
vest
$49
mill
ion
over
the
next
20
years to keep waste on the lake bottom.
Marc
h 5,
1971
— Go
vern
or A
nder
son
reque
sts C
orps
of En
ginee
rs to
deny
Reser
ve’s
RA
PP
per
mit
and
iss
ue a
con
dit
ion
al
per
mit
req
uir
ing
on-
lan
d d
isp
osa
l.
April 22 - 23, 1971 u Chairman of the Federal Enforcement Conference at Duluth
reco
mmen
ds t
hat E
PA i
nitia
te pr
ocee
ding
s aga
inst
Rese
rve u
nder
Secti
on 1
0 (c)
(5) o
f the
Feder
al
Water Poliution Control Act.
April 28, 1971 - EPA issues ISO-day notice for Reserve Mining Company to stop
polluting interstate waters of Lake Superior.
May 15, 1971 — Corps refuses Governor Anderson’s request stating that EPA’s actions
pre—empted the Corps.
January 19, 1972 # EPA asks Justice Department to file suit against Reserve Mining
Comp
any
to ha
lt di
schar
ge of
tacon
ite i
nto L
ake
Super
ior a
t Sil
ver B
ay, M
inne
sota
.
February 17, 1972 — Justice Department files suit in Federal District Court in
Minneapolis, Minnesota, against Reserve Mining Company to abate pollution of Lake Superior from
tacon
ite t
ailin
g dis
charg
es o
f 67
thou
sand
tons
per d
ay.
EPA
says
that
prese
nce
of tr
ace m
inera
l
cummingtonite in the Wisconsin portion of the lake shows interstate pollution. (Case was filed
under the 1899 Refuse Act.)
March 13, 1972 — State of Michigan files motion to intervene in Federal suit against
Res
erv
e Mi
nin
g Co
mpa
ny.
(Fil
ed i
n US
. D
istr
ict
Cou
rt i
n Du
lut
h.)
March 16, 1972 — State of Wisconsin ﬁles motion to intervene in Federal suit against
Reserve Mining Company. (Filed in Duluth.)
April 6, 1972 — Lake County, Minnesota, ﬁles motion in US. District Court at Duluth
to intervene on behalf of Reserve Mining Company.
December 7, 1972 — Arlene Lehto questions asbestos fibres relationship to cancer at
IJC Duluth hearing.
Week of May 14, 1973 — Drs. Gary Glass and Phillip Cook and National Water Quality
Laboratory Director, Dr. Donald Mount, establish relationship between asbestos and cummingtonite
in that both have same characteristics.
June 1973 — Minnesota Pollution Control Agency receives the University of Wisconsin
(Stephen Burrell) report on amphiboles in taconite from Reserve’s Peter Mitchell mine in Babbitt,
Minnesota, tracing the persistence of the amphibole minerals from the bedrock, through the mill
into the Lake Superior discharges and into the air.
June 6, 1973 — Dr. Mount calls Francis Mayo, Administrator of Region V of EPA, on
the
situa
tion
and
emph
asiz
es t
he n
eed
to l
ook
at th
e pub
lic
healt
h asp
ects
of th
e sit
uatio
n. Dr
.
Irving Selikoff, authority on asbestos effects research, is retained to study relationships further.
 A-7
Jun
e 8
, 1
973
— F
ocu
s o
f th
e R
ese
rve
con
tro
ver
sy
begi
ns t
o sh
ift
to t
he p
ubli
c he
alth
impact of the discharge into the air and water.
Jun
e 1
5,
197
3 »
~ Tr
ial
Jud
ge
Mile
s L
ord
says
that
rele
ase
of
inf
orm
ati
on
to p
ubli
c
con
cer
nin
g th
e a
sbes
tos
pro
ble
m wi
ll n
ot
affe
ct h
is r
ulin
g in
the
case
. Ju
dge
Lor
d, o
n a
con
fer
enc
e
call
wit
h Dr
. Se
liko
ff,
hear
s th
e la
tter
expr
ess
con
cer
n fo
r ai
r po
llut
ion
pro
ble
m.
Jun
e 1
5,
197
3 A
- E
PA
ann
oun
ces
tha
t it
s Na
tio
nal
Wat
er
Qua
lit
y L
abo
rat
ory
has
fou
nd
hig
h c
onc
ent
rat
ion
s o
f a
sbe
sto
s-l
ike
fib
res
in
dri
nki
ng
wat
er
sup
ply
at
Dul
uth
and
sev
era
l o
the
r
com
mun
iti
es
on
the
Min
nes
ota
sho
re
of
Lak
e S
upe
rio
r.
Sou
rce
is b
eli
eve
d t
o b
e t
aco
nit
e t
aili
ngs
dis
cha
rge
d b
y R
ese
rve
Min
ing
Co
mp
an
y a
t S
ilv
er
Bay
.
Jun
e
16,
197
3 —
EP
A
est
abl
ish
es
Fie
ld
Ope
rat
ion
s C
ent
er
(FO
C),
to
be
hea
dqu
art
ere
d
at
Nat
ion
al
Wat
er
Qua
lit
y
Lab
ora
tor
y.
Lou
is
Bre
imh
urs
t,
Dir
ect
or
of
EPA
’s
Min
nes
ota
— W
isc
ons
in
DistrictaOffice, named to head FOC.
Ju
ne
16,
19
73
—
EP
A
re
co
mm
en
ds
tha
t b
ott
led
wa
te
r
be
ma
de
ava
ila
ble
for
chi
ldr
en
up
to
fiv
e
yea
rs
old
.
Loc
al
dai
rie
s,
bot
tle
d w
at
er
sup
pli
ers
, a
nd
sof
t d
rin
k b
ott
ler
s a
re
co
nt
ac
te
d t
o
in
sur
e
th
at
a g
al
lo
n o
f “
sa
fe
wa
te
r”
is
ava
ila
ble
dai
ly
for
ea
ch
of
Du
lu
th
’s
es
ti
ma
te
d
10
,0
00
ch
il
dr
en
in this category.
Ju
ne
17
,
19
73
—
Of
fi
ci
al
s
of
La
ke
Su
pe
ri
or
’s
no
rt
h
sh
or
e
co
mm
un
it
ie
s
ar
e
br
ie
fe
d
on
th
e
as
be
st
os
si
tu
at
io
n.
Br
ie
fe
rs
in
cl
ud
e
off
ici
als
fr
om
EP
A,
Mi
nn
es
ot
a
Po
ll
ut
io
n
Co
nt
ro
l
Ag
en
cy
,
Mi
nn
es
ot
a
St
at
e
He
al
th
De
pa
rt
me
nt
,
St.
Lo
ui
s
Co
un
ty
,
an
d
th
e
Go
ve
rn
or
’s
Of
fi
ce
.
Ju
ne
17
,
19
73
—
Civ
il
De
fe
ns
e
Of
fi
ce
lo
ca
te
s
an
d
pr
ov
id
es
5,
00
0
ha
lf
-g
al
lo
n
co
nt
ai
ne
rs
fo
r
lo
ca
l
da
ir
y
to
be
gi
n
bo
tt
li
ng
of
sa
fe
dr
in
ki
ng
wa
te
r.
Ju
ne
17
,
19
73
—
Dr
.
Ir
vi
ng
Se
li
ko
ff
,
au
th
or
it
y
on
as
be
st
os
ef
fe
ct
s
re
se
ar
ch
,
ar
ri
ve
s
in
Du
lu
th
wi
th
te
am
of
sc
ie
nt
is
ts
fr
om
Mt
.
Si
na
i
Ho
sp
it
al
,
Ne
w
Yo
rk
Ci
ty
.
Te
am
co
ll
ec
ts
wa
te
r
an
d
hu
ma
n
ti
ss
ue
sa
mp
le
s
to
ma
ke
pr
el
im
in
ar
y
de
te
rm
in
at
io
n
of
ef
fe
ct
s,
in
hu
ma
ns
,
of
in
ge
st
ed
as
be
st
os
from water supply.
Ju
ne
18
,
19
73
r
EP
A
of
fi
ci
al
s b
ri
ef
Ho
us
e
Pu
bl
ic
Wo
rk
s
Co
mm
it
te
e
on
Du
lu
th
si
tu
at
io
n.
Ju
ne
20
,
19
73
—
Pr
es
id
en
t
Ni
xo
n
ap
po
in
ts
Ru
ss
el
l
Tr
ai
n,
Ch
ai
rm
an
of
th
e
Co
un
ci
l
on
En
vi
ro
nm
en
ta
l
Qu
al
it
y,
to
co
or
di
na
te
al
l
Fe
de
ra
l
ef
fo
rt
s
to
re
so
lv
e
th
e
as
be
st
os
pr
ob
le
m
at
Du
lu
th
.
Ju
ne
21
,
19
73
!
U
S
.
A
r
m
y
Co
rp
s
of
En
gi
ne
er
s
fl
ie
s
mo
bi
le
wa
te
r
fi
lt
ra
ti
on
un
it
fr
om
Ft
.
Be
lv
oi
r,
Vi
rg
in
ia
,
to
Du
lu
th
.
Un
it
is
se
t
up
at
Na
ti
on
al
Wa
te
r
Qu
al
it
y
La
bo
ra
to
ry
to
de
te
rm
in
e
wh
e
t
h
e
r
e
q
ui
p
m
e
n
t
wi
ll
r
e
m
o
ve
as
be
st
os
fi
br
es
fr
om
ci
ty
’s
wa
te
r
su
pp
ly
.
Ju
ne
30
,
19
73
‘
Of
fi
ce
of
Ec
on
om
ic
Op
po
rt
un
it
y
pr
ov
id
es
a
$1
00
,0
00
gr
an
t
to
su
pp
ly
bo
tt
le
d
wa
t
e
r
to
re
si
de
nt
s
of
Du
lu
th
.
A
u
g
u
s
t
1,
1
9
7
3
—
U
S
.
Di
st
ri
ct
Co
ur
t,
Mi
nn
ea
po
li
s,
a
d
d
e
d
a
c
o
m
m
o
n
nu
is
an
ce
c
o
un
t
to
ac
ti
on
in
R
e
s
e
r
ve
M
i
n
i
n
g
ca
se
.
F
e
b
r
ua
r
y
5,
1
9
7
4
—
Ju
dg
e
Mi
le
s
L
o
r
d
of
th
e
U
S
.
Di
st
ri
ct
C
o
ur
t
fo
r
th
e
Di
st
ri
ct
of
M
i
n
n
e
s
o
t
a
st
at
es
“t
he
re
ha
s
b
e
e
n
a
p
r
i
m
a
fa
ci
e
ca
se
of
a
pu
bl
ic
he
al
th
th
re
at
b
y
th
e
di
sc
ha
rg
e
(o
f
R
e
s
e
r
v
e
M
i
n
i
n
g
)
i
n
t
o
t
h
e
ai
r
a
n
d
w
a
t
e
r
.
”
F
e
b
r
u
a
r
y
8,
1
9
7
4
—
J
u
d
g
e
Mi
le
s
L
o
r
d
in
di
ca
te
s
th
at
a
se
ri
ou
s
he
al
th
h
a
za
r
d
d
o
e
s
e
x
i
s
t
i
n
t
h
e
d
i
s
c
h
a
r
g
e
s
o
f
t
h
e
R
e
s
e
r
v
e
M
i
n
i
n
g
C
o
m
p
a
n
y
.
a
m
t
A
,
,
s
s
‘
n
v
ﬂ
ﬁ
r
v
ﬁ
v
ﬂ
'
e
r
“
 
 r
v
"
_
'
I
W
‘
W
ﬂ
t
i
l
ﬂ
ﬂ
u
m
l
m
ﬁ
ﬂ
'
W
J
W
!
E
m
i
l
n
t
ﬂ
t
-
«
t
.
.
.
1
u
'
x
A-8
Ea
rl
y
Ap
ri
l
19
74
~
A
ne
go
ti
at
io
n
se
ss
io
n
be
tw
ee
n
th
e
pl
ai
nt
if
fs
an
d
th
e
de
fe
nd
en
ts
is
held (17 members).
Ap
ri
l
20
,
19
74
r~
Ju
dg
e
Mi
le
s
Lo
rd
or
de
rs
Re
se
rv
e
to
st
op
di
sc
ha
rg
e
th
e
fo
ll
ow
in
g
da
y.
Ap
ri
l
21
,
19
74
4
Re
se
rv
e
sh
ut
s
do
wn
it
s
Si
lv
er
Ba
y,
Mi
nn
es
ot
a
fa
ci
li
ty
at
12
:0
1
p
m
.
Ap
ri
l
22
,
19
74
4-
A
th
re
e
ju
dg
e
pa
ne
l
at
an
ev
en
in
g
he
ar
in
g
of
th
e
U
S
Co
ur
t
of
Ap
pe
al
s,
Ei
gh
th
Ci
rc
ui
t,
gr
an
ts
Re
se
rv
e
a
st
ay
of
th
e
te
mp
or
ar
y
in
ju
nc
ti
on
un
ti
l
Au
gu
st
14
.
Ap
ri
l
19
74
‘
E
P
A
Ad
mi
ni
st
er
Ru
ss
el
l
Tr
ai
n
st
at
es
th
at
th
e
ca
se
ag
ai
ns
t
Re
se
rv
e
sh
ou
ld
be
pu
rs
ue
d
to
th
e
Su
pr
em
e.
Co
ur
t
to
pr
ot
ec
t
th
e
he
al
th
of
pe
rs
on
s
wh
os
e
wa
te
r
is
be
in
g
co
nt
am
in
at
ed
by
th
e
di
sc
ha
rg
e.
Ma
y
8,
19
74
4
Th
e
pl
ai
nt
if
fs
of
th
e
U
S
,
Mi
ch
ig
an
,
Wi
sc
on
si
n,
et
c.
we
re
re
qu
es
te
d
wi
th
th
e
en
ti
re
ci
rc
ui
t
co
ur
t
to
he
ar
se
gm
en
ts
on
Ma
y
15
.
Ma
y
11
,
19
74
—
Ju
dg
e
Lo
rd
su
bm
it
s
a
10
9—
pa
ge
su
pp
le
me
nt
al
me
mo
ra
nd
um
to
th
e
US
.
Co
ur
t
of
Ap
pe
al
s,
Ei
gh
th
Ci
rc
ui
t,
ex
pa
nd
in
g
hi
s
Ap
ri
l
20
th
op
in
io
n.
Ma
y
15
,
19
74
-
Th
e
US
.
Co
ur
t
of
Ap
pe
al
s,
Ei
gh
th
Ci
rc
ui
t,
ta
ke
s
un
de
r
ad
vi
se
me
nt
Re
se
rv
e’
s
mo
ti
on
to
al
lo
w
its
pl
an
t
to
re
ma
in
op
en
pe
nd
in
g
ful
l
ap
pe
al
of
th
e
ca
se
.
Ju
ne
4,
19
74
—
A
70
—d
ay
st
ay
of
in
ju
nc
ti
on
is
gr
an
te
d
to
Re
se
rv
e
by
US
.
Co
ur
t
of
Appeals, Eighth Circuit.
Ju
ne
25
,
19
74
—
Mi
nn
es
ot
a
Po
ll
ut
io
n
Co
nt
ro
l
Ag
en
cy
re
qu
es
ts
su
pp
or
t
of
th
e
US
.
At
to
rn
ey
Ge
ne
ra
l,
Wi
ll
ia
m
B.
Sa
xb
e,
fo
r
ap
pe
al
to
Su
pr
em
e
Co
ur
t.
Ju
ly
10
,
19
74
—
Th
e
US
.
Su
pr
em
e
Co
ur
t
re
fu
se
s
to
re
in
st
at
e
Ju
dg
e
Lo
rd
’s
or
de
r
to
stop the Reserve discharge.
Ju
ly
16
,
19
74
4
Pr
es
id
en
t’
s
Co
un
ci
l
on
En
vi
ro
nm
en
ta
l
Qu
al
it
y
ur
ge
s
pr
om
pt
an
d
ex
pe
di
te
d
ap
pe
al
of
Ei
gh
th
Ci
rc
ui
t
Co
ur
t
of
Ap
pe
al
s
de
ci
si
on
.
Ju
ly
31
,
19
74
—
Re
se
rv
e
an
d
fo
ur
ot
he
r n
or
th
ea
st
er
n
Mi
nn
es
ot
a
ta
co
ni
te
mi
ni
ng
fi
rm
s
ar
e c
lo
se
d
at
mi
dn
ig
ht
by
Un
it
ed
St
ee
lw
or
ke
rs
str
ike
.
Au
gu
st
3,
19
74
—
Ju
dg
e
Lo
rd
te
ll
s
th
e
US
.
Co
ur
t
of
Ap
pe
al
s,
Ei
gh
th
Ci
rc
ui
t,
th
at
Re
se
rv
e
an
d
its
pa
re
nt
co
mp
an
ie
s,
Ar
mc
o
an
d
Re
pu
bl
ic
,
sti
ll
ha
ve
no
t
sh
ow
n
go
od
fa
it
h
in
tr
yi
ng
to
ne
go
ti
at
e
a
si
te
fo
r
an
on
-l
an
d
di
sp
os
al
sy
st
em
.
(S
in
ce
no
pl
an
wa
s
su
bm
it
te
d,
Ju
dg
e
Lo
rd
to
ld
th
e
Co
ur
t
th
at
th
e
Di
st
ri
ct
Co
ur
t
th
er
ef
or
e
co
ul
d
no
t
re
co
mm
en
d
a
co
nt
in
ua
ti
on
of
th
e
Ju
ne
4,
19
74
,
st
ay
is
su
ed
by
th
e
ap
pe
ll
at
e
co
ur
t.
)
Se
pt
em
be
r
3,
19
74
—
Mi
nn
es
ot
a
fil
es
br
ie
fs
re
qu
es
ti
ng
fi
ne
s o
f
$7
3
mi
ll
io
n
fo
r a
ir
an
d
water discharges.
Se
pt
em
be
r
6,
19
74
4
Mi
nn
es
ot
a
Po
ll
ut
io
n
Co
nt
ro
l
Ag
en
cy
ag
ai
n
vo
te
s
to
se
ek
re
vi
ew
by Supreme Court.
Oc
to
be
r
4,
19
74
—
Ju
st
ic
e
De
pa
rt
me
nt
ur
ge
s
Su
pr
em
e
Co
ur
t
to
en
d
st
ay
or
de
r
al
lo
wi
ng
co
nt
in
ue
d
op
er
at
io
n
of
Re
se
rv
e
Mi
ni
ng
.
  
A-9
October 1 l, 1974 ~ US. Supreme Court refuses to halt Reserve’s discharge.
November 1974 EPA releases Asbestos Study results.
December 1974 - US. Senate passes S 3922, Amendment of the Coastal Zone
Management Act of 1973, including Section 2: “In any action requesting equitable relief, under any
Act administered by the Administrator of the Environmental Protection Agency or instituted at
the request of such Administrator, where a risk to public health is alleged and established, the
failure by the party requesting such relief to prove that demonstrable harm to health now exists or
will result, shall not, in and of itself, constitute a permissable basis to deny such relief. . A similar
amendment was defeated in the US House of Representatives.
Sources: Minnesota Pollution Control Agency; Superior Polluter, Save Lake Superior Association and Northern
hnvironmental Pollution Council, Duluth, Minnesota. October 1972; Environment Midwest May 1974;
and Stephan Burrell (for Minnesota Pollution Control Agency), “Amphjboles in Taconite From The Peter
Mitchell Mine,” Reserve Mining Company, Babbitt, Minnesota, University of Wisconsin, June 1973.
Congressional Record-Senate, December 18, 1974.
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APPENDIX 3
SE
LE
CT
ED
PR
OC
EE
DI
NG
S
OF
TH
E
|.J
.C.
PU
BL
IC
HE
AR
IN
G,
DU
LU
TH
,
MI
NN
ES
OT
A.
DE
CE
MB
ER
7.
19
72
The
first
repo
rted
publ
ic r
efer
ence
to p
oten
tial
hum
an
heal
th e
ffec
ts,
spec
ific
ally
the
link
age
to c
ance
r,
was
mad
e b
y Mr
s.
Arl
ene
Leh
to
of t
he
Lak
e S
upe
rio
r A
sso
cia
tio
n in
Dec
emb
er,
197
2,
at
the
Inte
rnat
iona
l J
oint
Com
mis
sio
n’s
Dul
uth
publ
ic
hea
rin
g o
n r
efer
ence
s o
f w
ate
r
pol
luti
on o
f th
e U
ppe
r L
ake
s a
nd
the
Gre
at L
ake
s S
yst
em
fro
m la
nd u
se a
ctiv
itie
s.
MRS. LEHTO’S PRESENTATION
TH
E
CH
AI
RM
AN
:
Nex
t m
ay
I ca
ll
on
Mis
s,
or
Mrs
. A
rle
ne
Leh
to
of
thi
s s
am
e L
ake
Superior Association.
MR
S.
LE
HT
O:
I t
ha
nk
yo
u v
er
y
mu
ch
for
let
tin
g m
e
ap
pe
ar
thi
s m
or
ni
ng
. I
’ll
try
to
be
fairly brief with my statement.
My
pu
rp
os
e
is
to
re
sp
on
d
to
th
e
tw
o
qu
es
ti
on
s
tha
t
ha
ve
al
re
ad
y
be
en
as
ke
d,
on
th
e
67
,0
00
lo
ng
to
ns
,
wh
ic
h
in
rea
lit
y i
s a
pp
ro
xi
ma
te
ly
69
,0
00
ton
s.
We
ha
ve
ta
ke
n
th
at
to
be
a c
los
e
es
ti
ma
te
of
th
e
pr
od
uc
ti
on
at
the
ir
no
rm
al
lev
els
,
an
d
thi
s
is
th
e
ap
pr
ox
im
at
io
n
of
th
e
dai
ly
di
sc
ha
rg
e
in
to
La
ke
Su
pe
ri
or
. O
n
th
e f
ind
ing
s o
f s
oli
d p
art
icl
es
of
ma
tt
er
tha
t c
los
ely
re
se
mb
le
d a
nd
we
re
id
en
ti
fi
ed
by
so
me
as
ta
co
ni
te
tai
lin
gs
in
toi
let
ta
nk
s
in
Du
lu
th
,
Mi
nn
es
ot
a,
as
I l
ive
he
re
als
o,
Du
lu
th
do
es
no
t
fil
ter
its
wa
te
r
as
it
ta
ke
s
it
fr
om
th
e
la
ke
,
it
ta
ke
s
it
di
re
ct
ly
,
an
d
on
ly
tr
ea
ts
it
wi
th
ch
lo
ri
ne
an
d
fl
uo
ri
de
an
d
we
dr
in
k
it,
we
co
ns
um
e
it.
Th
e
pa
rt
ic
ul
at
e
ma
tt
er
th
at
is
br
ou
gh
t
in
is
no
t
fi
lt
er
ed
ou
t,
it
is
co
ns
um
ed
by
us
,
an
d
it
ca
n
ve
ry
ea
si
ly
be
fo
un
d
in
all
of
th
e
wa
te
r
su
pp
li
es
in Duluth.
Th
e
in
di
vi
du
al
th
at
I
kn
ow
th
at
ha
s
id
en
ti
fi
ed
th
is
pa
rt
ic
ul
at
e
ma
tt
er
as
be
in
g
ta
co
ni
te
ta
il
in
gs
,
wa
s
an
em
pl
oy
ee
bi
ol
og
is
t
at
th
e
Na
ti
on
al
Wa
te
r
Qu
al
it
y
La
b
he
re
in
Du
lu
th
.
I d
on
’t
kn
ow
wh
et
he
r
I’
m
at
li
be
rt
y
to
gi
ve
hi
s
na
me
or
no
t,
so
I s
ha
ll
no
t.
I
am
Pr
es
id
en
t
of
th
e
Sa
ve
La
ke
Su
pe
ri
or
As
so
ci
at
io
n
ba
se
d
he
re
in
Du
lu
th
,
Mi
nn
es
ot
a.
W
e
ha
ve
br
an
ch
es
in
Wi
sc
on
si
n,
Mi
ch
ig
an
an
d
th
e
Tw
in
Ci
ti
es
,
an
d
we
di
d
at
on
e
ti
me
ha
ve
a
wo
rk
in
g
ag
re
em
en
t
so
rt
of
re
la
ti
on
sh
ip
wi
th
th
e
me
mb
er
s
at
Sa
ul
t
St
e.
Ma
ri
e,
Mi
ch
ig
an
,
an
d
Ca
na
da
.
Th
e
st
at
em
en
t
th
at
I
wo
ul
d
li
ke
to
re
ad
to
yo
u
th
is
mo
rn
in
g
is
on
be
ha
lf
of
ou
r
Bo
ar
d
of
Di
re
ct
or
s
of
Sa
ve
La
ke
Su
pe
ri
or
As
so
ci
at
io
n,
w
h
o
nu
m
be
r
ap
pr
ox
im
at
el
y
1,
00
0
at
th
is
ti
me
.
La
ke
Su
pe
ri
or
re
pr
es
en
ts
on
e
of
th
e
mo
st
'v
al
ua
bl
e
re
so
ur
ce
s
on
th
e
No
rt
h
Am
er
ic
an
Co
nt
in
en
t,
pa
rt
of
a
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f
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.
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e
po
ss
ib
il
it
y
o
f
an
e
x
t
e
n
d
e
d
sh
ip
pi
ng
se
as
on
,
w
e
ar
e
gr
av
el
y
c
o
n
c
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re
gu
la
ti
on
s
w
h
i
c
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c
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p
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c
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c
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c
i
a
l
a
n
d
re
cr
ea
ti
on
al
s
h
i
p
b
o
a
r
d
wa
st
es
,
m
o
s
t
o
f
w
h
i
c
h
h
a
v
e
b
e
e
n
i
n
c
i
n
e
r
a
t
e
d
o
r
d
i
s
c
h
a
r
g
e
d
d
i
r
e
c
t
l
y
i
n
t
o
t
h
e
L
a
k
e
in
t
h
e
pa
st
.
T
r
e
a
t
m
e
n
t
o
f
d
o
c
k
s
i
d
e
m
a
y
Y
W
<
,
_
N
.
.
.
”
,
5
“
q
u
?
!
r
'
r
v
-
"
r
m
:
“
w
m
p
y
i
W
I
N
E
7
0
5
9
:
“
M
a
l
l
"
i
f
i
n
H
w
y
“
a
f
t
?
3
r
“
{
(
9
.
}
;
i
,
‘
l
i
p
;
'
 
.
2
'
I
'
t
 
1'
0
7
.
“
r
m
U
?
“
3
1
!
.
H
?
!
:
 
A-12
create an economic disparity in user fee and port time lost, and this activity could rightfully or
should rightfully be uniformly available at all ports throughout the Great Lakes, both the United
States and Canadian.
In like manner, there should be a uniform mandatory compliance with pollution
abatement laws for municipalities and industries which discharge their wastes directly into Lake
Superior or any other Great Lake.
The United States and Canadian Governments as well as private citizens of both
countries have invested heavily in the development and promotion of such attractions and facilities
as the Circle Route around Lake Superior which is utilized by both Americans and Canadians on
holiday and as a service route. Our lake is world renowned for its purity and clarity. This asset,
singular perhaps, as it gets a little cold for swimming and that sort of activity, is being violated in an
appalling manner by one industry. An industry while through a combination of political
stringpulling, economic fear tactics, legal manoeuvering and sheer gall, had circumvented justice and
continues daily to pour a mountain of filth into this international body of water.
The truly admirable efforts on the part of both countries and their citizenry in such
developments as the Circle Route, is being betrayed by this one industrial polluter which continues
to evade any abatement schedule and daily violates the crystal waters of Lake Superior. This largest
industrial user takes up to 700 million gallons of water a day from the lake and discharges it back
into the lake with a waste load of nearly 69,000 tons of taconite tailings. Scientists estimate that
approximately 20 tons of this daily tailings discharge dissolves into Lake Superior. Whatever,
enough goes into permanent suspension and begins a vicious route of circulation through our lake
causing a nuisance discolouration which for longer and longer and larger periods becomes an ugly
and ever growing scar on the waters of Lake Superior. And whether this is the only violation of
these waters we can’t be certain yet.
The Japanese have only recently discovered that the asbestos used in the grinding
process for their rice may be a cancer-producing agent. The character of taconite tailings also
includes the same ﬁbrous amphibole. To our knowledge, no one has even suspected that this might
be a cancer-producing agent. And because historically the burden of proof has rested not with the
polluter, but with the victim, our daily ingestion of polluted water will continue — perhaps until too
late.
But there are alternatives. The main one of these alternatives being sought here and in
court by the Save Lake Superior Association is on-land disposal for this discharge by Reserve Mining
Company. And not necessarily on-land in the vicinity of the present plant, but perhaps even on-land
at the actual mine site. True, they would again be utilizing waters which are international in nature,
but by a new commitment to their investment they could also utilize more advanced methods of
processing which would recycle their water and no longer jeopardize the health and welfare of
citizens of both United States and Canada as their present discharge does in its integration with the
Great Lakes.
Again, we wish to stress our concern for the establishment of uniform availability of
treatment for shipboard waste at all Great Lake ports and for the abatement of all gross pollution in
the Great Lakes, particularly that which violates our waters of Lake Superior.
Thank you.
I would also like to enter into the record as though read, hopefully, this copy of the
Superior Polluter which has been co—published jointly with the Northern Environmental Council. A
book which documents in 196 approximate pages the full story of the Reserve Mining Company
saga struggle since 1947. Hopefully this will give you the factual data. It was compiled by three
university law students who are now full attorneys in the United States.
DISCUSSION
THE CHAIRMAN: Thank you very much, Mrs. Lehto. I think there may be some
questions from members of the Commission. I would ask a perfectly simple question. If all of what
you say is true, why has the City of Duluth not done something about this?
MRS. LEHTO: I believe the economic weapon that has been wielded, directly affects
them
. As
the D
ulut
h are
a Ch
ambe
r of
Comm
erce
has s
tated
, the
y fea
r tha
t the
y wil
l los
e mor
ejob
s
for the region, and their sales will be going down drastically if they lost some of this population at
Silver Bay which uses Duluth as a service area. They have almost no stores of their own up there.
They do almost all of their shopping in the Duluth area.
THE CHAIRMAN: Have the Reserve Mining people, Mrs. Lehto, indicated why they
could not use land disposal methods for this?
MRS. LEHTO: During the Court proceedings in Lake County District Court they had
many and varied reasons and most of them boiled down to economics.
THE
CHA
IRM
AN:
Than
k yo
u ve
ry m
uch.
Are
there
any
quest
ions?
Yes,
Mr.
Robichaud?
COM
MIS
SIO
NER
ROB
ICH
AUD
: Y
es,
agai
n a v
ery
simp
le o
ne.
Wha
t is
the
back
grou
nd
of
the
Ass
oci
ati
on
tha
t y
ou
rep
res
ent
? S
ave
the
Lak
e -
- -
MRS. LEHTO: Save Lake Superior Association.
CO
MM
IS
SI
ON
ER
RO
BI
CH
AU
D:
Cou
ld
you
giv
e u
s a
litt
le
of
the
bac
kgr
oun
d o
f th
is
organization?
MR
S.
LE
HT
O:
Yes
, i
t w
as
for
med
by
a n
ucl
eus
of
app
rox
ima
tel
y
14
or
15
peo
ple
on
the
no
rt
h
sho
re
of
La
ke
Sup
eri
or
on
Fe
br
ua
ry
22,
196
9.
Th
e
ide
a w
as
ge
rm
in
at
ed
by
an
ind
ivi
dua
l
wh
o
ca
me
to
my
fam
ily
, m
y
par
ent
s,
and
ask
ed
wha
t t
hey
tho
ugh
t s
hou
ld
be
don
e,
wh
at
cou
ld
the
few
han
dfu
ls
of
res
ide
nts
tha
t l
ive
on
the
sho
re
do
abo
ut
thi
s f
ant
ast
ic
pra
cti
ce
of
usi
ng
the
lak
e a
s a
du
mp
in
g
gr
ou
nd
, a
nd
my
par
ent
s r
efe
rre
d t
he
m t
o o
the
r e
xis
tin
g o
rga
niz
ati
ons
. T
he
se
oth
er
exi
sti
ng
org
ani
zat
ion
s
ha
d
ver
y
lit
tle
voi
ce
the
mse
lve
s.
Wh
en
I h
ea
rd
ab
ou
t
it,
I s
aid
tha
t I
thi
nk
the
on
ly
wa
y
we
ca
n d
o
an
yt
hi
ng
is
to
org
ani
ze
ou
r o
wn
gro
up,
an
d
it
wa
s
fo
un
de
d o
n
Fe
br
ua
ry
22,
19
69
;
an
d
we
im
me
di
at
el
y
be
ga
n
cal
lin
g e
ve
ry
on
e
we
ha
d
ev
er
he
ar
d
of
or
ta
lk
ed
to
th
at
wa
s c
on
ce
rn
ed
wi
th
th
e
sa
me
pr
ob
le
m.
We
fo
rm
ed
thi
s s
ma
ll
nu
cl
eu
s,
an
d
fr
om
thi
s w
e
he
ar
d
of
ot
he
r p
eo
pl
e w
ho
al
so
th
ou
gh
t
so
me
th
in
g
sh
ou
ld
be
do
ne
;
an
d
we
we
nt
fr
om
th
er
e
to
pr
ob
ab
ly
in
co
rp
or
at
e
mo
re
pe
op
le
fr
om
As
hl
an
d,
Wi
sc
on
si
n
wh
o
we
re
co
nc
er
ne
d
wi
th
th
e
Du
po
nt
ef
fl
ue
nt
.
It
wa
sn
’t
ju
st
th
e
on
e
si
tu
at
io
n
th
at
tr
ig
ge
re
d
it
off
,
pe
rh
ap
s
it
wa
s
at
th
e
ve
ry
be
gi
nn
in
g
wi
th
th
e
ﬁr
st
fiv
e
or
si
x
pe
op
le
,
bu
t
th
en
th
ey
de
ci
de
d
th
at
th
er
e
we
re
so
ma
ny
po
ll
ut
io
n
pr
ob
le
ms
on
La
ke
Su
pe
ri
or
.
Pe
rs
on
al
ly
,
it
wa
s
my
ow
n
ex
pe
ri
en
ce
,
on
se
ei
ng
wh
at
ha
d
ha
pp
en
ed
to
th
is
lo
ve
ly
bo
dy
of
wa
te
r,
as
I
wa
s
ab
se
nt
fr
om
th
is
ar
ea
fo
r
ap
pr
ox
im
at
el
y
11
ye
ar
s,
an
d
I
ca
me
ba
ck
in
Ma
y
of
19
68
af
te
r a
n
ap
pr
ox
im
at
e
11
ye
ar
ab
se
nc
e
an
d
co
ul
d
no
t
be
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ev
e
th
e
am
ou
nt
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de
gr
ad
at
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n
th
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ha
d
al
re
ad
y
taken place.
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cl
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wa
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e
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se
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a
ch
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ir
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pa
ct
on
m
y
li
fe
wh
en
I
wa
s
gr
ow
in
g
up
.
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at
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I ha
d n
o b
ackg
roun
d in
cons
erva
tion
myse
lf,
and
only
one
pers
on o
ut
ofth
e in
itial
gro
up
did,
he
was
a f
ores
ter.
It w
as
a gr
ass
root
s m
ove
men
t,
and
fro
m t
here
we
inc
orp
ora
ted
assi
stan
ce f
rom
The
Citi
zens
To
Save
Lake
Supe
rior
, Sa
ve T
he
Supe
rior
Shor
elin
e in
Marq
uett
e.
Mic
hig
an
bec
aus
e w
e h
ear
d t
heir
inte
rest
s w
ere
alik
e.
Thi
s i
s so
rt
of
the
bac
kgr
oun
d o
f t
he
organization.
TH
E C
HAI
RMA
N:
You
have
, I
take
it, C
ana
dia
n m
emb
ers
too
?
MRS
. L
EHT
O:
Yes,
very
few
unfo
rtun
atel
y. I
have
been
to T
hun
der
Bay
and
spok
e to
the
Univ
ersi
ty C
onfe
dera
tion
of C
olle
ges,
I be
liev
e it
was,
at t
heir
conf
eren
ce a
ppro
xima
tely
two
year
s ag
o in
the
fall.
Peop
le w
ere
sort
of i
nter
este
d, b
ut t
hey
felt
thei
r pr
oble
ms t
here
were
so v
ast
that
they
coul
d n
ot
bec
ome
too
muc
h c
once
rned
with
ours
. W
e h
ave
som
e w
ho
are
reta
inin
g
memberships, but unfortunately are not very active.
THE
CHA
IRM
AN:
Tha
nk
you,
Mrs.
Leht
o.
Are
ther
e a
ny
othe
r q
uest
ions
?
Commissioner Beaupré?
COM
MIS
SIO
NER
BEA
UPR
E:
You
were
ment
ioni
ng t
hat
abou
t 20
% of
the
total
tailings were being dissolved?
COMMISSIONER WEBER: Twenty tons.
MRS. LEHTO: No, 20 tons.
COM
MIS
SIO
NER
BEA
UPR
E:
Do
you
kno
w ex
actl
y wh
at #
was
ther
e an
y te
st m
ade
of exactly what this was?
MRS. LEHTO: I don’t recall personally because I don’t have the scientific background
that
I co
uld,
you
kno
w,
tag
that
imme
diat
ely
in i
ts pr
oper
rela
tion
ship
, bu
t th
is w
as p
art
of t
he
test
imon
y th
at w
as n
ot r
efut
ed a
t th
e La
ke C
oun
ty
Dist
rict
Cour
t tr
ial a
nd T
wo
Harb
ours
. I d
on’t
reca
ll a
t th
e m
ome
nt,
I’m
sorr
y, w
hic
h sc
ient
ist
gav
e th
at p
arti
cula
r —
COM
MIS
SIO
NER
BEA
UPR
E:
If it
is di
ssolv
ed i
n th
e la
ke, i
t ma
y no
t be
that
important.
MRS.
LEHT
O:
It is
disso
lved
daily
. It
has
to b
e a
trem
endo
us i
mpac
t on
the l
ake.
Perh
aps
it is
n’t
the
amo
unt
that
is di
ssol
ved,
but
that
amo
unt
that
stay
s in
perm
anen
t su
spen
sion
and may never dissolve, or you know, be an irritant.
COM
MIS
SIO
NER
BEA
UPR
E:
We w
ere
told
that
40%
of th
e tot
al ta
iling
s wer
e in
a
collo
id st
ate a
nd w
ould
rema
in in
suspe
nsio
n fo
r qui
te aw
hile,
whic
h is
more
impo
rtan
t? T
hat
is
mos
t pr
obab
ly r
espo
nsib
le f
or t
he l
ack
of p
urit
y an
d cl
arit
y of
the
wate
r th
at y
ou h
ave
noti
ced.
MRS
. L
EHT
O:
Our
conc
ern
I be
liev
e —
the
Boar
d of
Dire
ctor
s of
Save
Lak
e Su
peri
or
Asso
ciat
ion
has
disc
usse
d thi
s in
som
e de
pth
— an
d I b
elie
ve t
he c
once
rn w
ith
the
diss
olve
d po
rtio
n,
is th
e co
ncer
n th
at t
hat
port
ion
whic
h ac
ts a
s a c
arri
er a
gent
and
coul
d po
ssib
ly a
ct a
s a c
arri
er a
gent
for
bact
eria
and
such
, an
d wo
uld
ente
r a
wate
r su
pply
, pa
rtic
ular
ly t
hat
like
Dulu
th,
whi
ch i
s no
t
filtered.
COMMISSIONER BEAUPRE: Thank you.
THE CHAIRMAN: Thank you. Commissioner Ross?
 A-IS
COMMISSIONER ROSS: Mrs. Lehto, as Chairman Herter indicated we are concerned
not only with pollution of Lake Superior and Lake Huron, we are also concerned about the
problem of agricultural and urban land run-off. Do you know whether there is any group in this
area who has investigated this problem to any extent; and to what extent is your association
concerned with this as a problem, if it is?
MRS. LEHTO: We deﬁnitely feel it is a problem. We have been concerned and perhaps
involved on a far greater scale with the Great Lakes Basin Commission. I served myself on the task
force for two years, and our involvement has been mostly through input into their studies.
Hopefully into upgrading the inadequacies, fantastic inadequacies of the US. Army Corps of
Engineers National Shoreline Study, and having some influence hopefully on getting other groups to
study the land use and make an inventory of it. We feel this is extremely important. It is our
understanding that the Minnesota Public Interest Research Group, locally, or in the State of
Minnesota, is undertaking such a study. I don’t know to what extent they will be successful in
completing it in time for input into their shoreline survey, updating by the Army Corps of
Engineers. The Great Lakes Basin Commission is supposedly compiling data on land use and we feel
that that also is not adequate for the north shore of Lake Superior and the Canadian portion. We
feel that because it doesn’t include the Canadian portion, it doesn’t show a true picture of what is
happening region-wise and basin-wise on land use, and this is perhaps where the scope of the I.J.C.
should take precedence.
COMMISSIONER ROSS: Do you know whether the Minnesota Public Interest Group
is going to appear today?
MRS. LEHTO: They are supposed to, to the best of my knowledge, yes.
TH
E C
HAI
RMA
N:
Are
ther
e an
y o
the
r qu
esti
ons,
Mr.
Web
er?
We
cert
ainl
y ap
prec
iate
, an
d wi
ll b
e gl
ad t
o no
te f
or t
he r
ecor
d, t
he b
ook
whi
ch y
ou
have referred to.
MRS. LEHTO: Thank you.
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 APPENDIX 4
CURRENT INVESTIGATIONS
LAKE SUPERIOR ASBESTOS STUDY
EPA
, R
egio
n V,
is sp
onso
ring
the
Lake
Supe
rior
Asbe
stos
Stud
y to
obta
in i
nfor
mati
on
on
the
amb
ien
t a
ir
qual
ity
in
the
area
s a
ffec
ted
by
taco
nite
ope
rat
ion
s a
nd
to
det
erm
ine
the
con
cen
tra
tio
n o
f as
bes
tif
orm
amp
hib
ole
fibr
es i
n th
e mu
nic
ipa
l wa
ter
inta
kes
usin
g La
ke
Sup
eri
or a
s
a wa
ter
sour
ce,
in m
ajo
r t
ribu
tari
es t
o L
ake
Supe
rior
, a
nd
in t
he o
pen
wat
ers
of L
ake
Supe
rior
. In
add
iti
on,
the
stu
dy
will
pro
vid
e b
ack
gro
und
dat
a t
o s
upp
ort
est
ima
tes
of
fut
ure
use
of
Lak
e
Sup
eri
or
wat
er
for
hu
ma
n
con
sum
pti
on
and
to
mea
sur
e
the
env
iro
nme
nta
l e
ffe
cts
sho
uld
the
Reserve Mining Company be terminated.
Fie
ld
sam
ple
col
lec
tio
n
in
sup
por
t
of
the
lak
e
sam
pli
ng,
pot
abl
e w
ate
r
int
ake
and
tri
but
ary
sam
pli
ng
and
met
eor
olo
gic
al
dat
a
acq
uis
iti
on
pro
gra
ms
hav
e b
een
com
ple
ted
. A
mb
ie
nt
air
mo
ni
to
ri
ng
wa
s i
nit
iat
ed
in
No
ve
mb
er
,
197
3.
La
bo
ra
to
ry
ana
lys
es
of
col
lec
ted
sa
mp
le
s h
av
e b
ee
n
initiated.
Lake Sampling Program
Th
e
ob
je
ct
ive
s
of
th
e
La
ke
Sa
mp
li
ng
Pr
og
ra
m
are
to
mo
ni
to
r
as
be
st
if
or
m
am
ph
ib
ol
e
ﬁb
re
co
nc
en
tr
at
io
ns
in
La
ke
Su
pe
ri
or
as
th
ey
ma
y
be
af
fe
ct
ed
by
di
sc
ha
rg
e
of
ta
co
ni
te
tai
lin
gs
at
Sil
ver
Ba
y
an
d
re
su
sp
en
si
on
of
se
di
me
nt
s
by
st
or
ms
;
to
pr
ov
id
e
ba
ck
gr
ou
nd
da
ta
to
su
pp
or
t
es
ti
ma
te
s
of
co
nc
en
tr
at
io
ns
of
as
be
st
if
or
m
am
ph
ib
ol
e
fib
res
in
th
e
lak
e i
f t
he
di
sc
ha
rg
e o
f t
ac
on
it
e
tai
lin
gs
is
ab
at
ed
;
to
pr
ov
id
e
da
ta
to
rel
ate
as
be
st
if
or
m
am
ph
ib
ol
e
fi
br
e
co
nc
en
tr
at
io
ns
fo
un
d
in
lo
ca
l
po
ta
bl
e
wa
te
r
in
ta
ke
s
to
co
nc
en
tr
at
io
ns
fo
un
d
in
La
ke
Su
pe
ri
or
;
an
d
to
de
te
rm
in
e
if
th
e
bu
lk
of
th
e
as
be
st
if
or
m
am
ph
ib
ol
e
fi
br
es
set
tle
wi
th
th
e
tai
lin
gs
or
ar
e
ca
rr
ie
d
to
op
en
wa
te
r.
Th
e
La
ke
Sa
mp
li
ng
Pr
og
ra
m
in
cl
ud
es
co
ll
ec
ti
ng
wa
te
r
sa
mp
le
s a
t
de
si
gn
at
ed
st
at
io
ns
an
d
co
ll
ec
ti
ng
sa
mp
le
s
of
th
e
bo
tt
om
mu
ds
un
de
r
th
e
wa
te
r
co
lu
mn
s
sa
mp
le
d.
Ta
bl
e
4-
1
lis
ts
th
e
La
ke
Sa
mp
li
ng
Pr
og
ra
m
sa
mp
li
ng
st
at
io
ns
an
d
th
e
nu
mb
er
of
wa
te
r
an
d
se
di
me
nt
sa
mp
le
s
co
ll
ec
te
d
at
ea
ch
.
Fi
gu
re
4-
1
sh
ow
s
th
e
La
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Su
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ri
or
sa
mp
li
ng
st
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io
n
lo
ca
ti
on
s.
Th
e
wa
te
r
sa
mp
le
s
co
ll
ec
te
d
fr
om
La
ke
Su
pe
ri
or
ar
e
be
in
g
an
al
yz
ed
fo
r
to
ta
l
su
sp
en
de
d
so
li
ds
an
d
mi
ne
ra
lo
gi
ca
l
id
en
ti
fi
ca
ti
on
by
x-
ra
y
di
ff
ra
ct
io
n
wh
er
e
su
ff
ic
ie
nt
se
di
me
nt
is
av
ai
la
bl
e.
Th
e
sa
mp
le
s
ar
e
al
so
be
in
g
an
al
yz
ed
fo
r
as
be
st
if
or
m
am
ph
ib
ol
e
fi
br
e
co
nt
en
t
in
cl
ud
in
g
ma
ss
co
nc
en
tr
at
io
n,
fi
br
e
co
un
t,
si
ze
di
st
ri
bu
ti
on
an
d
ﬁb
re
id
en
ti
fi
ca
ti
on
.
Ad
di
ti
on
al
in
fo
rm
at
io
n
be
in
g
co
ll
ec
te
d
in
th
e
fi
el
d
in
cl
ud
es
sa
mp
le
te
mp
er
at
ur
e,
a
te
mp
er
at
ur
e
pr
of
il
e
wi
th
in
th
e
wa
te
r
co
lu
mn
be
in
g
sa
mp
le
d,
a
tr
an
sm
is
so
me
te
r
pr
oﬁ
le
,
se
cc
hi
di
sc
re
ad
in
g,
an
d
we
at
he
r
co
nd
it
io
ns
.
Bo
tt
om
se
di
me
nt
sa
mp
le
s
wi
ll
be
an
al
yz
ed
fo
r
mi
ne
ra
lo
gi
ca
l
co
nt
en
t
by
x—
ra
y
di
ff
ra
ct
io
n
an
d
fo
r
as
be
st
if
or
m
am
ph
ib
ol
e
ﬁb
re
s
in
cl
ud
in
g
ma
ss
co
nc
en
tr
at
io
n,
fi
br
e
co
un
t,
si
ze
di
st
ri
bu
ti
on
,
an
d
fi
br
e
identification.
Po
ta
bl
e
Wa
te
r
In
ta
ke
an
d
Tr
ib
ut
ar
y
Sa
mp
li
ng
Pr
og
ra
m
T
h
e
pu
rp
os
e
of
th
is
pr
og
ra
m
is
to
de
te
rm
in
e
th
e
ex
is
ti
ng
a
m
o
un
t
s
an
d
ch
ar
ac
te
ri
st
ic
s
of
as
be
st
if
or
m
am
ph
ib
ol
e
fi
br
es
in
po
ta
bl
e
wa
te
r
in
ta
ke
s
us
in
g
La
ke
Su
pe
ri
or
as
th
ei
r
so
ur
ce
;
to
mo
ni
to
r
th
e
as
be
st
if
or
m
am
ph
ib
ol
e
ﬁb
re
co
nc
en
tr
at
io
ns
in
po
ta
bl
e
wa
te
r
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ta
ke
s
as
th
ey
m
a
y
be
af
fe
ct
ed
b
y
th
e
te
rm
in
at
io
n
of
th
e
ta
co
ni
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ta
il
in
gs
di
sc
ha
rg
e
at
Si
lv
er
B
a
y
a
n
d
b
y
re
su
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en
si
on
of
se
di
me
nt
s
b
y
st
or
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;
a
n
d
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de
te
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e
th
e
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ou
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s,
if
an
y,
of
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if
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m
a
m
p
h
i
b
o
l
e
ﬁb
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s
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ri
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L
a
k
e
Su
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f
r
o
m
m
a
j
o
r
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ut
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ie
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L
A
K
E
SU
PE
RI
OR
AS
BE
ST
OS
S
T
U
D
Y
“
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LAKE SAMPLING PROGRAM
Sampling Stations
     
“
.
‘
m
m
m
m
m
ﬂ
u
v
a
N
'
s
-
1
1
L
‘
1
‘
‘
'
‘
"
=
St
at
io
n
De
sc
ri
m
m
De
pt
h
Co
nt
ou
r
Nu
mb
er
of
Sa
mp
le
s
No
.
p
(fe
et)
Wa
te
r
Se
di
me
nt
ll
LS
—
1
Ne
ar
:
Pa
li
sa
de
He
ad
10
0
12
1
LS
—
2
Pa
li
sa
de
He
ad
20
0
12
1
LS
—
3
Pa
li
sa
de
He
ad
30
0
12
1
LS
—
4
Pa
li
sa
de
He
ad
60
0
12
1
LS
—
5
Be
av
er
Ba
y
10
0
12
1
LS
—
6
Be
av
er
Ba
y
20
0
12
1
LS
—
7
Be
av
er
Ba
y
30
0
12
1
LS
—
8
Be
av
er
Ba
y
60
0
13
1
LS
—
9
Tw
o
Ha
rb
or
s
10
0
27
1
LS
—1
0
Tw
o
Ha
rb
or
s
20
0
12
1
LS
—
11
Tw
o
Ha
rb
or
s
30
0
57
1
LS
—
12
Tw
o
Ha
rb
or
s
60
0
12
1
LS
—
13
Sa
nd
Is
la
nd
10
0
12
1
LS
—
14
Sa
nd
Is
la
nd
20
0
12
1
LS
—
15
Sa
nd
Is
la
nd
30
0
12
1
LS
—
16
Sa
nd
Is
la
nd
60
0
13
1
LS
—
17
Fr
en
ch
Ri
ve
r
10
0
12
1
LS
—
18
Fr
en
ch
Ri
ve
r
20
0
12
1
LS
—
19
Fr
en
ch
Ri
ve
r
30
0
12
1
LS
—
20
Re
se
rv
e
Mi
ni
ng
20
-8
0
5
1
LS
—
21
Du
lu
th
10
0
12
1
LS
—
22
Gr
an
d
Ma
ra
is
10
0
12
1
LS
—-
23
Gr
an
d
Ma
ra
is
20
0
12
1
LS
—
24
Gr
an
d M
ar
ai
s
30
0
12
1
LS
—
25
Gr
an
d M
ar
ai
s
60
0
12
1
1]
Ea
ch
sa
mp
le
con
sis
ts
of
2 —
co
re
s a
nd
1 —
co
mp
os
it
e d
re
dg
e
po
rt
io
n.
NO
TE
:
Al
l
st
at
io
ns
we
re
sa
mp
le
d
at
th
e
su
rf
ac
e
(3
m)
,
mi
d-
de
pt
h,
or
su
b-
su
rf
ac
e
tu
rb
id
la
ye
r a
nd
ne
ar
th
e
bo
tt
om
(B
ot
to
m-
6m
) e
xc
ep
t a
t s
ta
ti
on
LS
—2
0,
wh
ic
h
wa
s
sa
mp
le
d i
n t
he
vis
ual
ly
tu
rb
id
ar
ea
ne
ar
th
e d
elt
a.
St
at
io
n L
S~
9
wa
s s
am
pl
ed
dai
ly
du
ri
ng
th
e f
irs
t c
rui
se,
wh
il
e
LS
—l
l
wa
s
se
le
ct
ed
fo
r d
ail
y
sampling during
the
re
ma
in
in
g t
hre
e c
rui
ses
.
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TABLE 4-2
LAKE SUPERIOR ASBESTOS STUDYOQ
August 20, 1973 through December 21, 1973
Ma
p
No.
of
No.
Sta
tio
n
Loc
ati
on
Des
cri
pti
on
Sam
ple
s
1
Thu
nde
r B
ay,
Ont
ari
o
(1)
Buc
ket
fro
m a
bov
e r
aw
wat
er
1
screen in screen house
(2) Tap in basement of Bare Point 1 l
Pumping Building (after screen)
(3) Tap outside Bare Point Pumping 1
House (finished water)
2
Pige
on R
iver
, Mi
nnes
ota
Ups
tre
am S
ide
of U
S. H
wy
61 b
ridg
e
13
(mid-channel)
3
Brul
e Ri
ver,
Minn
esot
a
Dow
nst
rea
m Si
de o
f fo
ot b
ridg
e in
13
Judge C.R. Magney State Park,
approximately 1/4 mile upstream of
US. Hwy 61 bridge
4
Gra
nd
Mara
is,
Min
nes
ota
Tap
afte
r ra
w wa
ter
wet
well
pum
p
13
at water plant
5
Tem
per
anc
e Ri
ver,
Minn
esot
a
Appr
oxim
atel
y 50
yard
s up
stre
am
13
side of US. Hwy 61 bridge. (right
bank)
6
Bap
tis
m Ri
ver,
Min
nes
ota
App
rox
ima
tel
y 2
00 y
ard
s u
pst
rea
m
13
side of US Hwy 61 bridge (off
left bank)
7
Silv
er B
ay,
Minn
esot
a
Tap
afte
r ra
w wa
ter
wet
well
pum
p
13
in lower pump house
8.
Rese
rve
Mini
ng C
omp
any
laun
ders
East
laun
der
4
West launder 4
9
Beav
er Ba
y, Mi
nnes
ota
Over
ﬂow
pipe
to we
st fi
lter t
ank
13
10
Split
Rock
River
, Min
neso
ta
Appr
oxim
atel
y 10
0 yar
ds up
stre
am
13
Side of US Hwy 61 bridge (right
bank)
11
Goos
eber
ry Ri
ver,
Minn
esot
a
Appr
oxim
atel
y 15
0 yar
ds up
stre
am
13
side of US. Hwy 61 bridge above
second falls (left bank)
12
Two
Harb
ors,
Minn
esot
a
Han
d p
ump
off
raw
wate
r li
ne
13
13
Efﬂu
ent
pipe
fro
m bo
th w
ells
1
 
Bomar Missile Site NW of Duluth
  
  
TABLE 4-2 (continued)
Map . No. of
No. Station Location description Samples
14 Duluth, Minnesota (1) Tap in water plant laboratory 12
from raw water wet well.
(2) Tap of raw water wet well, just
above wet well
15 WDIO-TY Building, 10 Temporary tap outside of building 1
Observation Road, for public water supply
Duluth, Minnesota
16 Superior Well, Minnesota Tap after raw water pump 12
Point
17 Cloquet Water Line, Tap off small raw water wet well 13
Minnesota Point pump
18 St. Louis River, Minnesota Downstream side of Hwy 23 bridge 13
(Minnesota channel)
19 Twin Port Dairy, Well sample 1
Superior, Wisconsin
20 Nemadji River, Wisconsin Upstream side US. Hwy 2 bridge 13
21
Amni
con
River
, Wis
cons
in
Down
stre
am s
ide o
f Hw
y 13
bridg
e
13
22
Ashl
and,
Wisc
onsi
n
Buck
et f
rom
raw w
ater
wet
well
13
23
Bad
Rive
r, W
isco
nsin
Dow
nst
rea
m si
de U
S.
Hwy
2 br
idge
13
24
Mont
real
Rive
r, W
isco
nsin
Dow
nst
rea
m si
de H
wy
122
brid
ge
13
25
Pre
squ
e Is
le R
iver
,
Dow
nst
rea
m o
f So
uth
Bou
nda
ry
Roa
d
13
Mic
hig
an
in P
orc
upi
ne
Mou
nta
in
Sta
te
Par
k,
near western edge of State Park
26
Ont
ona
gon
Riv
er,
Mic
hig
an
(1)
Dow
nst
rea
m s
ide
Hw
y 6
4 b
rid
ge
8
(8) Upstream side railroad bridge 5
approximately 100 yards upstream
side of Hwy 64 bridge
27
On
to
na
go
n,
Mi
ch
ig
an
(1)
Ov
er
ﬂo
w o
f r
aw
wa
te
r t
o s
lo
w m
ix
1 1
basin
(2) Tap off raw water line in basement 2
28
Eag
le H
arb
or,
Mic
hig
an
Tap
at r
aw
wat
er
pum
p
13
29
St
ur
ge
on
Ri
ve
r,
Mi
ch
ig
an
Do
wn
st
re
am
si
de
of
US
.
Hw
y
41
br
id
ge
13
30
Ma
rq
ue
tt
e,
Mi
ch
ig
an
Ta
p
of
f r
aw
wa
te
r l
ine
in
ba
se
me
nt
13
31
 
Carp River, Michigan
 
of water plant
75
ya
rd
s
up
st
re
am
si
de
of
US
.
Hw
y
4] bridge (right bank)
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 A-23
Samples taken from the potable water lines and from the tributaries are being
examined for total suspended solids and for asbestiform amphibole fibres. The analyses for
asbestiform amphibole fibres include mass concentration, fibre count, size distribution, and fibre
identification. Where sufficient sediment is present, the mineralogical composition of the sediment
is being determined by x-ray diffraction. The 1973 results of these analyses are presented in Table
4-3. Results of electron microscopy analysis during 1973 are presented in Table 4-4. Figures 4-3
through 4-5 show results of analyses of sampling for concentrations and mass.
Meteorological Data Acquisition Program
Meteorological data are acquired as a parallel study to the Potable Water Intake and
Tributary Sampling Program. Weather conditions affect lake water movement characteristics which,
in turn, have an affect on water drawn through the water intake.
Table 4-5 lists the meteorological stations, existing and established, which are used in
order to obtain sufficient data to describe weather conditions in the western arm of Lake Superior.
Figure 4—6 is a map locating the meteorological stations.
Air Monitoring Program
The communities of Duluth, Silver Bay, Hoyt Lakes, Babbitt, Virginia and Eveleth
have taconite mining, processing or loading operations in close proximity to workers and residential
areas. If asbestiform amphibole fibres are emitted from these operations, the public healthof the
population could be affected. Therefore, an air monitoring program has been established to
determine not only the presence or absence of air-borne asbestiform amphibole fibres in
communities near the taconite operations, but also the exposure level to populations to this
vicinity. Table 4-6 identifies the air monitoring network. Figure 4-7 is a map locating the 10
sampling stations. The Air Monitoring Program is designed to continue for one year and was
initi
ated
on N
ovem
ber
12, 1
973.
Twen
ty-f
our h
our s
ampl
es ar
e col
lecte
d onc
e eve
ry 6
days.
Region V’s Central Regional Laboratory analyzes the filters for total suspended
particulate matter and iron. The filters are then sent to an outside contract laboratory for
asbes
tifor
m am
phib
ole
fibre
analy
ses.
The
analy
ses i
nclud
e ma
ss c
oncen
trati
on,
fibre
count
, siz
e
distribution and ﬁbre identiﬁcation.
laboratory Program
Sinc
e no
appr
oved
EPA
met
hod
for
the
anal
yses
of a
sbes
tifo
rm a
mphi
bole
ﬁbre
s exi
sts,
Reg
ion
V w
ork
ed
wit
h t
he
Offi
ce
of
Res
ear
ch
and
Dev
elo
pme
nt,
Hea
dqu
art
ers
, t
o d
eVe
lop
an
acc
ept
abl
e in
ter
im p
roc
edu
re.
Int
eri
m pr
oce
dur
es w
ere
dev
elo
ped
; ho
wev
er,
thes
e pr
oce
dur
es a
t th
is
dat
e h
ave
not
bee
n cl
assi
ﬁed
as a
n “I
nte
rim
EPA
App
rov
ed
Pro
ced
ure
” p
end
ing
resu
lts
of a
naly
tica
l
qual
ity
con
tro
l d
ata.
Eac
h c
ont
rac
t la
bor
ato
ry
has
bee
n p
rov
ide
d w
ith
ﬁve
sta
nda
rd s
olut
ions
. Th
e
ana
lyt
ica
l r
esu
lts
of
the
ana
lys
es
of
the
se
sta
nda
rd
sol
uti
ons
mus
t b
e w
ith
in
plu
s o
r m
inu
s a
fac
tor
of
300
per
cen
t t
he
mea
n
for
a s
tan
dar
d s
olu
tio
n.
To
dat
e,
the
sta
nda
rd
sol
uti
ons
hav
e b
een
per
for
med
by
all
but
one
con
tra
ct
lab
ora
tor
y a
nd
all
dat
a h
ave
bee
n w
ith
in
the
spe
cif
ied
lim
its
.
Th
e
con
tra
ct
lab
ora
tor
ies
hav
e
bee
n
ask
ed
to
per
for
m
fib
re
ide
nti
fic
ati
on,
gro
up
ide
nti
fic
ati
on,
siz
e d
ist
rib
uti
on,
ma
ss
co
nc
en
tr
at
io
n
an
d f
ibr
e c
ou
nt
s.
In
ad
di
ti
on
,
th
e m
in
er
al
og
ic
al
co
nt
en
t
of
th
e
sol
ids
wil
l
be
id
en
ti
ﬁe
d
by
x-r
ay
dif
fra
cti
on.
Fo
r
pu
rp
os
es
of
th
e
la
bo
ra
to
ry
pr
oc
ed
ur
es
,
th
e
fo
ll
ow
in
g
de
ﬁn
it
io
ns
ha
ve
be
en
ap
pl
ie
d.
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TABLE 4-3
Millig
rams o
f Amp
hibol
e Part
icles
Per Li
tre of
Water
by X-
Ray D
iffrac
tion
1973
8/22 8/2
9 9/6
9/14 9/1
9 9/26
10/3 10/1
0 10/17
10/24 10/3
1 11/14
11/28
Thund
er Ba
y
<0.010.01 0.02
0.01 0.01 0.02
0.01 0.01 0.01
0.03 0.02 0.01-
Grand
Marai
s
0.01 <
0.01
0.01 <
0.01
0.01
<0.01
<0.01
<0.01
<0.01
0.02
0.01 <
0.01
Sil
ver
Ba
y 0.
01 0.
01 <0
.01 0
.01 0
.05 0
.01 0
.01 0
.01 0
.01 0
.01 0
.27 0
.05 0
.02
Beav
er Ba
y
0.32
0.27
4.03
0.28
0.29
0.05
0.12
0.12
0.30
1.78
0.37
0.12
Two Harbors
0.12
0.12
0.28
0.17
0.11
0.06
0.07
0.03
0.14
0.18
0.14
0.09
0.18
Dul
uth
0.12
0.08
0.10
0.06
0.15
0.10
0.06
0.02
0.06
0.04
0.06
0.08
0.26
Cloq
uet
Wate
r Lin
e
0.02
0.05
0.16
0.01
0.08
0.10
0.03
0.06
0.03
0.03
0.14
0.02
Ashl
and
0.02
0.01 <
0.02
0.02
<0.02
0.08
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1974. The
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t shown in
the table
but are inc
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sed later.
*** A fibr
e as a partic
le having a
length of th
ree times i
ts width.
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electron microscope.
analyzed prior to July 1, 1974. The contracting laboratories
were required to identify each ﬁbre they counted in the
Figure 4-3 The values are average number concentrations of all samples
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1. Asbestilform amphibole fibre identification is to determine the presence of chrysotile,
crocidolite, amosite, anthopliyllite. tremolite and actinolite.
2. Group identification is to determine if a fibre is of the serpentine (chrysotile) or
amphibole group.
3. Size distribution is the number of fibres in 0.1 p steps over the range from 0.01 a in
length and width to the maximum fibre size.
4. Mass concentration is the weight of asbestiform amphibole fibres per unit of sample.
Fibre count is the number of fibres per unit volume of sample.
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APPENDIX 5
RESERVE MINING V. US.
The decision of the Eighth Circuit Court of Appeals based on the Circuit Court’s
interpretation of technical evidence, is a preliminary review of Judge Miles Lord’s findings and
decisions. The U.S. EPA and the President’s Council on Environmental Quality (CEQ) both asked
the Justice Department to appeal the stay to the Supreme Court. CEQ Chairman, Russell Peterson,
has stated that the appeals court “should not misread lack of knowledge about a potential hazard as
proof that the hazard is slight or does not exist ;” otherwise, “counting dead bodies. . .” is the only
way the Government can prove its case using the Eighth Circuit’s Standard. The Eighth Circuit
Court of Appeals will hear Reserve Mining Company’s appeal on the merits of Judge Lord’s decision
in 1975.
The
follo
wing
US.
Court
of Ap
peals
Eight
h Cir
cuit
decisi
on is
repri
nted
by sp
ecial
permi
ssion
from
the
Envir
onmen
t Rep
orter
, Dec
ision
s No.
20, J
une
14, 1
974,
copyr
ight
1974
by t
he Bu
reau
of Na
tiona
l Aff
airs
Incorporated.
Judg
e Mi
les
Lord
’s e
ssent
ial F
indi
ngs
of F
act
and
Conc
lusi
ons
of L
aw d
ated
April
20,
1974
follo
w th
e Co
urt
of
Appeals decision.
 
   
RESERVE MINING v. U.S.
U.S. Court of Appeals
Eighth Circuit
RESERVE MINING COMPANY, et al.,
v. UNITED STATES OF AMERICA, et al.,
No. 74-1291, June 4, 1974
WATER
Federal, state,
and local regu
lation —
Nuisance (“8.20)
Liability by
(§32.55)
Court jur
isdiction
and proc
edure —
Injunctions (“0.71)
indus
try
—
Mini
ng
Mining compan
y’s likelihood
of prevailing
on merits of its claim that Federal Govern-
ment, in suit to enjoin company‘s discharge
of taconite tailings into Lake Superior, failed
to prove that discharge posed substantial
danger to public health warrants 70-day stay
of federal district court order that required
immediate cessation of discharge, although
stay is conditioned upon prompt action by
company to abate discharge.
STATUTES
Federal — Federal Water Pollution
Control Act (§95.021)
Construed.
Action by Federal Government, state, and
environmental group plaintiffs to enjoin min-
ing company’s discharge of taconite tailings
into Lake Superior. From order of US. Dis-
trict Court for the District of Minnesota en-
joining discharge (6 ERC 1449), company ap-
plies for stay of injunction.
70-day stay of injunction granted.
Edward T. Fride, Duluth, Minn, and
Wayne G. Johnson, Silver Bay, Minn, for ap-
pell
ants
.
Edmund 8. Clark, Department of Justice,
Washington, D. C; Byron E. Starns, chief
deputy attorney general. St. Paul, Minn; and
Howard Vogel, Minneapolis, Minn, for
appellees.
I John Engberg, Minneapolis, for amicus cu-
nae.
Full Text of Opinion
Before BRIGHT, ROSS and WEBSTER,
Circuit Judges.
BRIGHT, Circuit Judge.
Reserve Mining Company is a jointly
owned subsidiary of Armco Steel Corporation
and Republic Steel Corporation which mines
low-grade iron ore, called “taconite,” near
 
Babbitt, Minnesota. The taconite is shipped
by rail to Reserve’s “beneﬁciating” plant at
Silver Bay, Minnesota, on the north shore of
Lake Superior, where it is concentrated into
:l‘pellets” containing some 65 percent iron ore.
he process involves crushing the taconite into
ﬁne granules, separating out the metallic iron
with huge magnets, and flushing the residue
into Lake Superior. Approximately 67,000
tons of this waste product, known as “tail-
ings,” are daily discharged into the lake.
The use of Lake Superior for this purpose
was originally authorized by the State of Min—
nesota in 1947, and Reserve commenced oper-
ations in 1955. In granting this permit to Re-
serve, the State of Minnesota accepted
Reserve’s theory that the weight and velocity
of the discharge would insure that the tailings
would be deposited at a depth of approxi-
mately 900 feet in the “great trough” area of
the lake, located offshore from Reserve's facil-
ity. The permit provides that:
[Tlailings shall not be discharged “ ’ ‘ so
as to result in any material adverse effects
on ﬁsh life or public water supplies or in
any other material unlawful pollution ofthe
waters ofthe lake' ‘ ‘ ‘.
This enforcement litigation was commenced
after state and federal pollution control efforts
dating from mid-1969 produced an unsuccess-
ful series of administrative conferences and
state court proceedings.I On February 2, 1972,
the United States Government—joined even-
tually by the States of Minnesota, Wisconsin,
and Michigan and by various environmental
groups—ﬁled a complaint alleging that Re-
serve‘s discharge of tailings into Lake Supe-
rior violated Section 13 of the 1899 Refuse Act
(33 U.S.C. § 407), Section 10 of the Federal
Water Pollution Control Act (33 U.S.C
§ 1160), and the federal common law of public
nuisance.
Until June 8, 1973, the case was essentially
a water pollution abatement case, but on that
date the focus of the controversy shifted to the
public health impact of Reserve’s discharge of
asbestiform particles into the air and water.
Hearings on a motion for preliminary in-
junction were consolidated with the trial on
the merits, and on April 20, 1974, after 139
days of trial extending over a nine month pe-
riod and after hearing more than 100 wit-
nesses and examining over 1,600 exhibits,
Judge Miles Lord ofthe United States District
Court for the District of Minnesota entered an
order closing Reserve’s Silver Bay facility, In
an abbreviated memorandum opinion,,Judge
Lord held that Reserve‘s water discharge vio-
‘See Reserve [Mining Company v. Minnesota
Pollution Control Agency, 200 N.W.2d 142 [2 ERC
1135] (Minn. 1972).
lated
federa
l wat
er po
llutio
n law
s and
that i
ts
air em
issio
ns vio
lated
state
air po
llutio
n reg
u-
lation
s, and
that
both
were
comm
on la
w nui
-
sances
. Mos
t imp
ortan
tly t
o the
quest
ion n
ow
before
this c
ourt,
Judge
Lord
concl
uded
in
Findi
ngs 9
and 1
0 of h
is opi
nion t
hat:
9) The dischar
ge into the air
substantially
endang
ers th
e healt
h of th
e peopl
e of Si
lver
Bay and surrounding communities as far
away as
the east
ern shor
e of Wisc
onsin.
10) The disch
arge into the
water sub—
stantially endan
gers the health
ofthe people
who procured t
heir drinking wa
ter from the
western arm o
f Lake Su eri
or, including
the communitie
s of Silver ay,
Beaver Bay,
Two Harbors,
Cloquet, Dulut
h [Minne-
sota], and Super
ior, Wisconsin.
Defendants
Reserve, A
rmco, and
Republic2
noticed the
ir appeal
to this cou
rt and mo
ved
for a stay
of the dist
rict court’
s injuncti
on
pendin
g the
appeal.
Judge
Lord d
enied
this
re uest an
d Reserve
applied to
us for a sta
y.3
pon consid
eration of
Judge Lor
d‘s opin-
ion of
April
20, 19
74, the
written
motion
and
suppor
ting d
ocumen
ts pre
sented
by Res
erve,
and af
ter he
aring
the ar
gument
s of c
ounsel
repres
enting
appell
ants a
nd app
ellees,
we en-
tered o
ur ord
er on
April
22, 19
74, gra
nting
a
short stay
ofthe temp
orary inju
nction unt
il
the mer
its of
the mo
tion c
ould b
e fully
heard
and de
cided
upon
full bri
efs and
extend
ed ar-
gumen
ts by
both
sides.
We s
chedu
led a
full
hearin
g befor
e the c
ourt o
n May
15, 197
4, at
the fed
eral c
ourtho
use in
St. Lou
is. We
have
now h
eld tha
t heari
ng and
consid
ered al
l ma-
terial
pertine
nt to t
he mot
ion fo
r stay,
includ-
ing Ju
dge Lo
rd’s s
upplem
ental
memor
andum
dated
May
11, 1
974,
consis
ting o
f 109
type-
written pa
ges of ﬁn
dings of
fact and c
on-
clusions of
law, expan
ding on l
' April 20
th
opinion
. The
questi
on no
w bef
ore us
is
whether,
considerin
g all fact
s and cir
cum-
stances, th
e injuncti
on order s
hould be s
tayed
pendin
g Rese
rve‘s
appeal.
We gr
ant the
stay
subject
to cert
ain con
dition
s and
limitat
ions as
stated
herein.
2 Reserve's p
arent corpor
ations, Arm
co Steel (Zo
r-
poration and Re
public Steel Cor
poration, were
joined as p
arties to th
e lawsuit af
ter completi
on of
the public health
evidence, and ha
ve joined in the
appeal. We shall
make reference o
nly to Reserve,
the original defen
dant in the lawsui
t.
’The stay r
equest was
made when
judges of th
is
court were atten
ding a Joint Sen
tencing Institute
with judges of the
Tenth Circuit hel
d at Springﬁeld.
Missouri. Chief
Judge Mehaffy
assigned Circuit
Judges Bri
ght, Ross,
and Webste
r to the pa
nel to
hear the applicat
ion. Recognizing
that the matter
was of considerab
le urgency, this p
anel arranged to
hear counsel for
the opposing part
ies on the motion
as promptly as p
ossible, This hea
ring, which was
open to the public
, was held at Spr
ingﬁeld in a set-
ting, made inform
al by necessity, o
n the evening of
Apri
l 22
. 19
74.
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A. Th
e Sub
stanc
e of t
he Con
trove
rty.
Although t
here is no d
ispute that
signiﬁcant
amoun
ts of
waste
tailin
gs are
disch
arged
into
the wat
er and
dust is
discha
rged i
nto the
air by
Reser
ve, th
e part
ies vi
gorou
sly co
ntest
the
re-
cise na
ture o
f the d
ischarg
e, its
biologi
caref.
fects, a
nd, par
ticular
ly wit
h respe
ct to t
he wa-
ters of
Lake S
uperio
r, its
ultimat
e desti
nation.
Plaint
iffs
conte
nd t
hat
the
miner
al c
um;
mington
ite-gru
nerite,
‘ whic
h Res
erve a
dmits
to be
a maj
or co
mpone
nt of
its tac
onite
waste
s
and
a me
mbe
r of
the
mine
ral
fami
ly k
now
n as
amphib
oles,
is subst
antiall
y ident
ical in
mor-
pholog
y (or
shape
and fo
rm) an
d simi
lar in
chemis
try to
amosit
e asbe
stos, a
ﬁbrous
min-
eral which
has been f
ound, in ce
rtain occu
pa-
tional settings,
to be carcinogen
ic. The plain-
tiffs further ar
gue that the
mineral ﬁbers
discharged represent a serious health threat.
since they are p
resent in the ai
r of Silver Bay
and surrou
nding com
munities a
nd, by way
of
dispersion
throughout
Lake Supe
rior, in t
he
drinking water
of Duluth and
other commu-
nities drawing
water from the
lake,
Reserve ha
s maintain
ed through
out this lit
i-
gation that its
cummingtonite-
grunerite does
not have a fibr
ous form and is
otherwise dis-
tinguishabl
e from am
osite asbe
stos. Rese
rve
further mai
ntains the
tailings can
not be said
to
pose any h
ealth haza
rd and, in
any event,
with
respect to
its dischar
ge into wat
er, the tai
lings
largely sett
le to the b
ottom of t
he lake in
the
“great tro
ugh" area
within clos
e range of
the
pla
nt.
The evidence p
resented on the
se points was
extensive a
nd comple
x. There
was testi
mony
as to the c
omparison
s of miner
alogy betw
een
Reserve‘s cummi
ngtonite-grune
rite and amo-
site asbest
os, based
on electro
n microsc
ope
analysis of
morpholog
y. x-ray di
ffraction an
al-
ysis of crvs
tal structu
re, and la
boratory an
aly—
sis of chemical
composition, A
s for the dis-
persion throug
h Lake Superi
or. there was
considerable te
stimony as to w
hether Reserve
was th
e sole
source
of cumm
ington
ite-gr
uner-
ite in t
he lake
and wh
ether
the pre
sence o
f the
mineral co
uld thus b
e used as
a “tracer”
for
Reserve‘s discha
rge. The distri
ct court found,
as plainti
ffs conten
ded, that
Reserve d
is-
charged pa
rticles ide
ntical to a
nd similar
to
amosite as
bestos, an
d that the
particles d
is-
charged i
nto Lake
Superior
were disp
ersed
widely.
The s
uggest
ion th
at par
ticles
of the
cum-
‘Cummin
gtonite
-gruner
ile is a
general
name f
or
a “suit
e” of mi
nerals
which
are esse
ntiallv
identica
l
except
for the
relative
quantiti
es of ir
on and
magne-
sium
in them
. The
iron~ri
ch mem
bers
are so
metime
s
referr
ed to
as gru
nerite
s. alt
hough
the wo
rd cu
m-
mingto
nite i
s used
to refe
r to th
e entir
e suite
of min
»
cra
ls.
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 mingtonite-grunerite in Reserve’s discharges
are the equivalent of amosite asbestos raised
an immediate health issue, since inhalation of
amosite asbestos at occupational levels of ex-
. posure is a demonstrated health hazard result-
ing in asbestosis and various forms of cancer.
However, the proof of a health hazard re-
quires more than the mere fact of discharge;
the discharge of an agent hazardous in one cir-
cumstance must be linked to some present or
future likelihood of disease under the pre-
vailing circumstances. An extraordinary
amount of testimony was received on these is-
sues, and the district court designated several
court witnesses to serve as impartial sources of
review and evaluation.
B. What the District Court Decided.
The district court‘s conclusion—that Re-
serve’s discharge into Lake Superior and its
emissions into the air created a common law
nuisance under federal and state law, and vio-
lated state and federal pollution laws—made
the discharges subject to abatement. ln deter-
mining the proper remedy, the court con-
cededly balanced the equities and considered
the economic and technological feasibility of
abatement and the rotection of the public
health. The course 0 the proceedings. indicate
that the rather drastic remedy ordered by the
district court—the immediate closing of the
plant—was a response to the ﬁnding of a sub-
stantial danger to the public health. This is
clear from the court’s initial memorandum,
where Judge Lord notes:
The Court has no other alternative but to
order an immediate halt to the dischar e
which threatens the lives of thousands. fn
that defendants have no plan to make the
necessary modiﬁcations, there is no reason
to delay any further the issuance of the in-
junction.
[1.
We come now to our limited review of the
district court‘s injunction ordering Reserve
Mining to cease immediately its discharges
into the air and water. inconsidering whether
our temporary stay of that injunction should
remain in effect, we note the usual formulation
of the applicable standards to be met by the
party seeking a stay under Fed. R. Civ. P. 62
and Fed. R. App. P. 8: (1) a strong showing
that he is likely to succeed on the merits of the
appeal; (2) a showing that, unless a stay is
granted, he will suffer irreparable injury; (3) a
showing that no substantial harm will come to
other interested parties; and (4) a showing
that a stay will do no harm to the public inter-
est. See, e.g., Long 12. Robinson, 432 F.2d 977,
979 (4th Cir. I970).
The ﬁrst element goes to the sensible ad-
ministration ofjustice: a stay should not ordi-
narily be granted if the court determines that
the injunction will ultimately take effect in
any event. The other three elements, while dis-
tinguishable in some contexts, dissolve into a
single equitabl
e judgment:
balancing the
health and environmental demands of society
at large against the economic well-being of
those parties an
d local communi
ties immedi-
ately affected. Of course, foremost consid-
eration must be given to any demonstrable
dan er to the
ublic health. Se
e United States
v. Isutrition emice, Inc., 234 F.Supp. 578,
579 (W.D. Pa.'l964), aﬁ’a’, 347 F.2d 233 (3d
Cir. 1965). Abs
ent such demon
strated health
danger, the pub
lic interest ma
y arguably be
served either w
ay in environm
ental matters.
In considering
a stay applicat
ion where no
health hazard
is shown, an a
ppellate court
must weigh, ﬁrs
t, the seriousne
ss of immediate
harm to the e
nvironment whi
ch will result
from allowing the alleged pollution to con-
tinue and, secon
d, the economic
and social dis-
location to be suffered by the defendants and
by the communities dependent upon them if
the injunction immediately goes into effect.
See Friends of the Earth v. Armstrong, 360
F.Supp. I65, 195 [5 ERC 1481] (D. Utah
1973); Environmental Defense Fund, Inc. v.
Froehlke, 348 F.Sup . 338, 366 [4 ERC 1541]
(W.D. M0. 1972). ghief Justice Burger, sit-
ting as circuit justice, while refusing to grant a
stay in an envi
ronmental conte
xt in Aberdeen
e Rockﬁsh R. Co. U. SCRAP, 409 US. 1207
[4 ERC 1369] (1972), observed:
Our society and its governmental instru-
mentalities, having been less than alert to
the needs of our environment for genera-
tions, have now taken protective steps.
These developments, however praise-
worthy, should not lead courts to exercise
equitable powers loosely or casually when-
ever a claim of “environmental damage” is
asserted. The world must go on and new en-
vironmental legislation must be carefully
meshed with more traditional patterns of
federal regulation. The decisional process
for judges is one of balancing and it is often
a most difﬁcult task. [409 US. at 1217-18.]
In relation to the motion for a stay, the par-
ties have directed briefs and arguments almost
exclusively to the health hazard issue. Given
the concededly enormous economic impact
that an immediate plant closure would have
upon Reserve, given the personal impact on its
approximately 3,000 employees and their fam-
ilies, and given the social and economic impact
upon the communities in which the employees
live, we think that our preliminary resolution
of the health hazard question should control
our action as to whether to grant or deny a
stay.
ll
l.
HEA
LTH
ISS
UE
A. T
est
imo
ny
Befo
re t
he D
istr
ict
Cour
t.
The
plain
tiffs
argu
e, a
nd t
he di
stric
t co
urt
foun
d, t
hat
both
Rese
rve’
s di
scha
rge
into
wa-
ter a
nd i
ts di
scha
rge
into
air s
ubst
anti
ally
en-
dang
er t
he h
ealt
h of
resi
dent
s in
seve
ral
com-
muniti
es ar
ound
Lake
Superio
r. We
have
review
ed the
testim
ony on
the he
alth i
ssue,
giving
careful
and p
articul
ar att
ention
and
weight
, as w
e shou
ld at
this in
terim
stage o
f
review
, to t
he te
stimo
ny of
the im
parti
al co
urt
witness
es and
that of
plaintif
fs’ chi
ef med
ical
witness
, Dr.
lrving
Selikof
f, Dir
ector
of the
Enviro
nmenta
l Scie
nces L
aborat
ory of
Mt.
Sinai Scho
ol of Med
icine. Wh
ile not ca
lled
upon
at this
stage
to rea
ch any
ﬁnal c
on-
clusion, ou
r review s
uggests tha
t this evid
ence
does not s
upport a ﬁ
nding of s
ubstantial
dan-
ger and th
at, indeed,
the testim
ony indica
tes
that such a
ﬁnding sho
uld not be
made. in th
is
regard,
we co
nclude
that R
eserve
appear
s
likely to succee
d on the merits
of its appeal on
the health
issue. We
proceed no
w to trace
the
outlines of
the testim
ony suppor
ting this v
iew.
1. Two Ke
y Unknown
s.
The theory by
which plaintiffs
argue that
the discharges
present a substa
ntial danger is
founded largely
upon epidemiol
ogical studies
of asbestos wor
kers occupation
ally exposed to
and inhaling h
igh levels of as
bestos dust. A
study by Dr. Se
likoff of worker
s at a New jer-
sey asbes
tos manuf
acturing
plant dem
on-
strated that occ
upational expos
ure to amosite
asbestos poses a hazard of increased incidence
of asbestosis an
d various forms
of cancer. Sim-
ilar studies in other occupational contexts
leave no doubt
that asbestos.
at sufﬁciently
high dosages, is injurious to health.‘ However,
in order to dra
w the conclusio
n that environ-
mental exposure to Reserve's discharges
presents a health threat in the instant case, it
must be shown
either that the c
ircumstances of
exposure are at least comparable to those in
occupational settings. or, alternatively, that
the occupational studies establish certain prin-
ciples of asbestos-disease pathology which may
be applied to predicting the occurrence of such
disease in altered circumstances.
lnitially, it must be observed that environ-
mental exposure from Reserve‘s discharges
into air and water is simply not comparable to
5 See Industrial U
nion Department,
AFL-CIO, et
al. 1'. Hodgson, No. 72-1713 (DC. Cir. ﬁled ,-\pril
13, 1974), slip op. at 6, n. 7, where the following ap-
pears as it quotati
on from the Secre
tary of Labor:
No one has dispu
ted that exposure
to asbestos
of high enough intensity and long enough dura—
tion is causally related to asbestosis and cancers.
The dispute 5 to the determination of a spe-
af
e.
 
t'ific level below which exposure
  
that t
ypical
of occ
upati
onal
settin
gs. Th
e occ
u-
pation
al stu
dies i
nvolve
direct
expos
ure t
o and
inhala
tion o
f asbe
stos
dust
in hig
h con
centr
a-
tions
and i
n con
ﬁned
spaces
. Thi
s pat
tern
of
expos
ure c
annot
be equ
ated
with
the di
schar
ge
into t
he out
side
air of
relati
vely l
ow le
vels o
f
asbest
os ﬁbe
rs. Wh
ile D
r. Tay
lor.”
a cour
t-ap—
point
ed wit
ness,
testiﬁ
ed tha
t ther
e are
statist
i-
cally
signiﬁ
cant h
igher
levels o
f ﬁber
s in t
he
air of
Silver
Bay t
han i
n the
air of
St. Pa
ul,
these
levels
still o
nly a
mount
ed to
.0626
‘ ﬁ-
bers pe
r cubic
centim
eter o
f air, f
ar bel
ow the
ﬁve ﬁbe
rs per
cc stan
dard fo
r permi
ssible
occu-
ational
exposu
re set
by the
Secret
ary of
La-
bor un
der th
e Occu
pation
al Saf
ety and
Health
Act. i
t is c
lear t
hat th
e air
of Sil
ver Ba
y.
though po
lluted by
a statistic
ally signiﬁ
cant
level of “ex
cess” ﬁber
s, is not eq
uivalent to
the
contam
inated
air fou
nd in a
n asbes
tos fac
tory.
Nor can the occupational pattern of ex-
posure be equat
ed with the exp
osure resulting
from the inges
tion of ﬁbers
via the Duluth
drinking water. This fact was conﬁrmed by a
tissue study, di
scussed in detai
later in this
opinion, in which the tissues of recently de-
ceased Duluth residents were examined for as-
bestos ﬁbers. The virtual absence of any ﬁbers
moved Dr. Br
own, the princ
ipal court-ap-
pointed expert, to testify:
Q. [Dr. Pooley
stated in his su
mmary of
the tissue analysis that:] “There was no in-
dication of an occupational exposure to as-
bestos
dust.“
A. I agree with that.
Thus, it cannot be said that either the dis-
charge into the water or the discharge into the
air results in circumstances of exposure com-
parable to those in an occupational context.
" Dr. \A am F. Taylor is head of the Medical
Research Statistics Section at the Mayo Clinic, and
an expert in evaluating the signiﬁcance of medical
and liiolo al statistics He has been a consulting
statistician in medic and biologital research, and a
Professor of Biostatistics.
‘ As noted subsequently in this ipinion. such esti-
mated counts are subject to a nine—fold margin of er-
ror. Thus, the actual count may be anywhere from
0.5634 ﬁbers per cc to 0.0069 ﬁbers per cc. The up-
per range of 0.5634 ﬁbers per cc is. of course. still
considerably below the standard set by the Secretan
of Labor.
We do not make any comment here on the .idc-
quacy or relevancy of the standard, which was a
matter in dispute before the dist ' t court We cite
the standard only as evidence that thc level of ex-
posure in the t r of S ver Bay, even at its upper
range, is far below the legally permissible leiel for
occupational settings. and thus, ohyiously below
those levels typic; Iy associated with occupational
exposure.
The 5 ﬁber per (1' standard “as recenth chal—
lenged and upheld. See Industrial l'nmn Depart-
ment, :lFL-le). t'/ al. :2 Hmfgmn. No 73~l7l3
(D.(I.(Iir.,filcd:\pril13. l‘V-li. slip up. .it (i. n "
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If this is t
rue, no con
clusions a
bout healt
h
hazards in
occupation
al settings
may be ut
i-
lized in t
he present
situation e
xcept on
the
ground that ce
rtain principles
of asbestos-dis—
ease pa
tholog
y may
be extr
apolat
ed fro
m rele-
vant medical kn
owledge and ap
plied in altered
circumstan
ces. The
princi al
altered cir
cum-
stance
is the
lower
level 0
exposu
re. In
order
to ma
ke a
predic
tion,
based
on th
e occ
upa-
tional
studies
, as to
the lik
elihood
of dise
ase at
lower
levels
of ex
sure,
at leas
t two
key ﬁ
nd-
ings mu
st be
ma e.
First, a
n atte
mpt mu
st be
mad
e to
dete
rmin
e, w
ith
some
preci
sion,
what
that
lowe
r le
vel
of e
xpos
ure
is. S
econ
d, t
hat
lower
level
of exp
osure
must
be ap
plied
to the
know
n pat
holog
y of a
sbest
os-in
duced
diseas
e,
i.e.,
it mu
st b
e de
term
ined
whet
her
the
level
of
expos
ure is
safe o
r unsa
fe.
Unfo
rtun
atel
y, t
he t
esti
mony
of Dr
. Ar
nold
Brow
n " in
dicate
s that
neithe
r of t
hese k
ey de
-
termi
natio
ns ca
n be m
ade.
Dr. B
rown
testiﬁ
ed
that,
with
respec
t to
both
air an
d wat
er, t
he
level
of ﬁb
ers i
s not
readil
y sus
ceptib
le of
meas
urem
ent.
This
resul
ts f
rom
the r
elati
vely
impre
cise s
tate o
f coun
ting
techn
iques
and t
he
wide
mar
ins of
error
which
necess
arily
result
,
and is
re ect
ed in t
he wide
ly dive
rgent s
ample
counts
receive
d by t
he cour
t. We
cite so
me of
the re
levant
testi
mony b
y Dr.
Brown
:
[llt is reas
onable to a
ssume an e
rror in the
counts of
ﬁbers in b
oth water
and air of
at
least nine
times on t
he high si
de to one-
ninth on th
e low side.
i # 3
Well, in my thinking, Your Honor, as far
as using the information that is su plied to
the Court on counts, in view 0 the in-
credibly large errors associated with this
procedure, l would have to assume virtually
only a qualitative base for what is being re-
ported. In other words, Your Honor, 1 do
not recall having been exposed to a proce-
dure with an error this large, and which
people have seriously proposed a number
based on this ve
ry poor procedu
re.
I t 3
This [poor counting procedure] has some-
what wider implications, Your Honor, than
“Dr. Brown, a
research patholog
ist associated
with the Mayo
Clinic of Roches
ter. Minnesota,
served the c
ourt both i
n the capaci
ty of a tech
nical
advisor and
that of an i
mpartial wit
ness. As ba
ck-
ground for t
he expressio
n of his opin
ions, he not
ed:
I have been in at
tendance at many
of the ses-
sions that d
ealt with th
e public hea
lth issue pe
r-
sonally, l ha
ve read the
testimony of
all those wit
-
nesses who testiﬁ
ed in terms of the
public health
question as well
as reading the tes
timony ofthose
who I had heard
in person, I have
conﬁned my-
self to the public
healthissue as I de
ﬁned it before
the Court or discerned it to be before the Court.
and have p
aid no atte
ntion at all
to any othe
r
matters b
efore the
(lourt in
this case.
just
to th
e que
stion
of th
e pre
sence
of ﬁb
ers
in a
ir a
nd w
ater
.
It has
beco
me, a
t leas
t in
my t
hinki
ng, t
he
kind
of so
ft u
nder
bell
y, if
you
will,
of al
l of
the
rese
arch
, mu
ch o
f the
rese
arch
, I s
houl
d
say,
of th
e wo
rk t
hat
has
been
repo
rted
on
asbes
tos i
n pat
ients
and
in ex
peri
ment
al an
-
im
al
s.
O 3 .
Well,
I inte
rpret
the in
format
ion th
at
was
obtai
ned
in th
e wa
ter
study
as i
n-
dicatin
g that
there
are am
phibol
e ﬁber
s,
certain
ly, in
the wa
ter of
Lake S
u erio
r and
in the wate
r supply i
n Duluth.
ut l have
little c
onﬁden
ce in t
he esti
mate of
the nu
m-
bers. Whic
h is anothe
r way of s
aying, You
r
Honor, th
at I consi
der the co
unts that
l
have
been e
xposed
to as
qualita
tive,
not
quantitativ
e in their i
mplications
. The same
to be t
rue in
air.
. t ‘
Well, analytical
tests are divided
into two
broad categorie
s, one a qual
itative test
which is used
merely to indic
ate the pres-
ence [or] absen
ce of something
. The quan-
titative kind of
tests are used t
o quantify or
measure w
ith some
degree of p
recision ho
w
Much of
that sub
stance i
s present
.
This testimony
indicates that l
ittle more can
be said abo
ut the leve
l of ﬁbers
present in
air
or water other
than that som
e ﬁbers are
pres
ent.
Even assu
ming that
one could
avoid impr
e-
cision and
uncertaint
y in measu
ring the n
um-
ber of
ﬁbers
at low
levels,
there r
emains
vast
uncertaint
y as to the
medical co
nsequences
of
low levels
of exposur
e to asbest
os ﬁbers. I
n or—
der to pred
ict the lik
elihood an
d magnitud
e of
disease re
sulting fr
om exposu
re, one
must
have some idea
of the relevant
threshold value
and dose-
response
relationshi
ps." Alth
ough
there seems to
be agreement
that threshold
values and dose-response relationships are ob-
servable with respect to cancer generally, the
particular values and relationships associated
with asbestos-induced cancer appear to be un»
known. Regarding this, Dr. Brown testiﬁed:
Q. What is your viewon the dose-re-
sponse relationship between asbestos and
cancer?
A. I would like to a proach that from the
general point ofview rst. It is my view that
in virtually—well, I will strike the word
“virtually”—in every carcinogen that I
know in which it has been possible to study
whether or not a dose-response relationship
exists, there has, indeed, been such’a dose-
" A thre
shold v
alue is
that lev
el of ex
posure
below
which
no adv
erse he
alth ef
fects oc
cur, wh
ile the
dose-re
sponse
relatio
nship qu
antiﬁes
the asso
cia ion
betwee
n
tse-pr
oducin
g leve
ls of
exposu
re an
d
the incidenc
e of disease.
 
respon
se rel
ationsh
ip. Th
at is
the ge
neral
state
ment.
Proceed
ing fro
m the ge
neral to
the spe-
ciﬁc, I wo
uld have
to say tha
t there is
no
reason for
me to beli
eve that a
sbestos [is
]
other than like
any other agent
, chemical,
that causes
cancer. So
in a hypoth
etical way
I would say that, yes, there is a dose-re-
sponse relationship between asbestos and
the development of cancer. I haven’t the fog-
giest idea, Your
Honor, as to wha
t that level
might be, either
in air or in wate
r.‘
In commenting on the statement, “This sug-
gests that there are levels of asbestos exposure
that will not be associated with any detectable
risk," Dr.
Brown stat
ed:
As a gen
eralizat
ion, yes
, I agre
e to that
.
But I must reit
erate my view t
hat I do not
know what
that level i
s.
2. Th
e Tis
sue S
tudy.
ln the face of
these two key
unknowns in
evaluating the risk of disease, we must now
look to additional important evidence, a tissue
study conducted at the request ofthe court and
designed to me
asure the haz
ard to Duluth
residents of ingesting ﬁber-contaminated wa—
ter. This study was prompted by an almost
complete lack of knowledge with respect to the
human ingestion of asbestos ﬁbers. since pre-
vious experiments had dealt largely with the
effects ofﬁber i
nhalation, wher
e interaction by
asbestos with the respiratory tract was estab-
lished. Any theory attempting to deal with the
effects of ingestion of asbestos in liquid had to
bridge the gap between the ingestion of ﬁbers
and the interaction by those ﬁbers with the
body tissues. if
the ﬁbers do no
t interact with
the tissues but simply are eliminated by the
body as wastes, presumably no disease will re-
sult. Accordingly, the courbappointed experts
formulated a “protocol” or study plan de-
signed to test whether people who drink Lake
Superior waters accumulate asbestos-like ﬁ-
bers in body tissues from taconite.
This protocol involved analysis by electron
microscope of t
he tissues of re
cently deceased
Duluth residen
ts who had i
ngested Duluth
water for at leas
t 15 years, that
is, since the be-
ginning of operations by Reserve. As a “con-
trol" check on results, samples were taken
from the residents of Houston, Texas. where
the water is fre
e of asbestos ﬁb
ers. Although
this study was n
ecessarily exped
ited, plaintiffs‘
principal medic
al witness, Dr
. Selikoﬁ, ac-
cepte
d its
likel
y val
ue:
Q. And you reg
ard that as a so
und proto~
col which will provide signiﬁcant informa-
tio
nIJ
A. i thi
nk so, si
r.
*‘
t
* * ‘ I think that their study has great
value and we c
ertainly would
like to see the
res
ult
s o
f i
t.
Those resu
lts, as exp
lained to
the court
by
one of
its own
experts
. Dr.
Pooley.
”’ indi
cated
that th
e tissu
es of D
uluth
residen
ts wer
e virtu
-
ally
free
of a
ny ﬁ
bers
whic
h co
uld
be a
ttrib
-
uted
to t
he R
eser
ve d
isch
arge
.“ D
r.
Bro
wn
summa
rized
the re
sults
as fol
lows:
It‘s my
conclusi
on, from
the tissu
e study.
that resid
ents of D
uluth ha
ve not be
en
found to h
ave asbest
iform ﬁber
s in their
tis-
sues w
hen c
ompar
ed wi
th Ho
uston
.
The s
igniﬁc
ance w
hich
may b
e attr
ibuted
to
these resul
ts is a mat
ter of disp
ute. Befor
e the
results wer
e in, Dr.
Selikoﬁ‘ ha
d no hesit
ancy
in forecast
ing that ne
gative resu
lts would
pos-
sess substantial
signiﬁcance. an
d stated:
Now, our feeling was that no matter what
air samples show or water samples show or
anything else, unless it is found that as-
bestos is in the tissues of people who have
drunk this water * * ' if we do not ﬁnd it in
the tissues in apprec'able quantities, then I
would risk a professional opinion that there
is no danger, at least up to this point. to the
population no matter what our samples
show or wa
ter sample
s.
Moreover, Dr. Brown, while suggesting that
the tissue study did not exonerate Rescrie's
operations as a hazard, did state.
It does tell me that it is not an emergency
situation, and t
hat‘s about as fa
r as I can go.
Plaintiffs,
however. s
ought subs
equently t
o
discount the sig
niﬁcance ofthes
c tissue studies.
First. the argument was made, and was ac-
cepted by the di
strict court. tha
t the specimens
of tissue from
body organs su
rveyed were to
o
minute. and thus ﬁbers that were present may
have been overlooked. However. this judgment
must be balanted by the following exchange
between the court and Dr. Selikolf. which oc-
curred prior to the conclusion of the study:
THE (ZOL'RT. And if we examine thOse
 
‘0 Dr. Frederick D. Pooley is a world rcnownetl
scientist from Cardiff, Wales. Great Britain, and an
expert in the ﬁeld of identifying physical and chem-
ical properties of asbestos and asbestos-like ﬁbers
Dr. Selikof‘f, plaintiffs‘ expert, described Dr Pooley
as the “one man
who has tompete
nce and knowl»
edge in this matter,“ t.e., the scientiﬁc examination
of tissue for the presence of asbestos or asbestos-like
ﬁbers.
” Several aspects of Dr. Pooley‘s testimom re-
garding the tissue study should be noted. The few fi-
bers which were found were not, in the main.
“closely associated" with the tissue specimens. in—
dicating that contamination was a likely source of
the ﬁbers. No “asbestos bodies indicative of long-
term residence of the ﬁbers tn the tissues, were
found. Finally, there was no indication of occupa—
tional exposure characterized by very large numbers
of ﬁbers.
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tissues and there are not ﬁbers there, this
operation is home-free as far as the health
hazard goes?
THE WITNESS [Dr. Selikoff]: I would
think we should ﬁnd someﬁbers there.
We’re looking for needles in a haystack, but
that’s all right, we should ﬁnd needles in the
haystack with all the difﬁculties of the
study, the technical difﬁculties, if we exam-
ine sufﬁciently
large numbers
of samples in
some instances we should ﬁnd some ﬁbers
there.
As noted previously, Dr. Selikoff had stated
his belief that the design of the protocol was
sound and woul
d yield signiﬁca
nt information.
The weight to
be given the ti
ssue study has
also been challenged on collateral grounds,
most notably by
testimony as to
the increased
rate of gastro-in
testinal cancer
among workers
occupationally
exposed to asbe
stos. This in-
creased rate of
gastro-intestinal
cancer, it was
theorized, is the
result of asbesto
s workers’ in-
gesting or swallowing particles during periods
of exposure. However, a theory of ingestion is
by no means th
e only basis for
explaining the
increased rates
of gastro-intesti
nal cancer, and
there is no scientiﬁc or medical certainty re-
garding the mec
hanism actually
involved.
Although, base
d on our review
of the testi-
mony, we agree
with Dr. Brown
‘s statement
that the ingesti
on of asbestos ﬁ
bers cannot be
exonerated as a
hazard, we feel
that. on any
fair reading of
the circumstanc
es of the proto-
col, the res
ults of the
tissue stud
y must wei
gh
heavily against
the assessment
of any demon-
strated hazard
to health. We
think it is clear
that the tissue s
tudy raises a ma
jor obstacle to
the proof that
ingestion of Du
luth water is
hazardous. The
study can only b
e overcome ei-
ther by questi
oning the initi
al assessment.
joined in by pl
aintiffs’ chief m
edical witness,
that the protocol was sound and would yield
signiﬁcant results, or by accepting the proposi-
tion that theore
tical medical o
pinions alone
may overcome direct evidence. Neither alone
nor together can these two bases for attacking
the study amount to afﬁrmative evidence that
ingestion of the water is harmful. At most,
they only provide a theoretical but unsubstan-
tiated basis for leaving the results of the study
in doubt, and leaving the effects of ingestion
unresolved.
B. Evaluation of Testimony.
A fair review of this impartial testimony by
the court‘s own witnesses—to which we neces-
sarily must give great weight at this interim
stage of review—clearly suggests that the dis-
charges by Reserve can be characterized only
as presenting an unquantiﬁable risk, 112., a
health risk which either may be negligible or
may be signiﬁcant, but with any signiﬁcance
as yet based on unknowns. This conclusion is
  
simply a logical deduction from the following
facts: (1) that ﬁber levels are not at occupa-
tional levels; (2) that the low levels present
cannot be expressed or measured as a health
risk; and (3) that, in any event, threshold val-
ues and dose-response relationships are unde-
termined. In other words, it is not known what
the level of ﬁber exposure is, other than that it
is relatively low
, and it is not
known what
level of exposure is safe or unsafe. Finally, no
basis exists, save a theoretical one, for assum-
ing that drinking water, otherwise pure but
containing asbestos-like particles, is dangerous
to he
alth.
We are conﬁrmed in our evaluation by the
testimony
of Dr, Bro
wn:
I suspect I have
stated my opini
on on this
before. and I don’t recall now the precise
words that
I used, but
I suspect I
could sum
it up by sa
ying that i
n my revie
w of the sci
«
entiﬁc literatur
e that I would
be unable to
predict from tha
t information th
at there will
be an adve
rse effect
that will o
ccur in th
e
citizens of Duluth or Silver Bay based on
the presence of
ﬁbers in their e
nvironment.
Moreover, we
believe there is
essential agree-
ment with this point by Dr. Selikoff, plaintiffs'
chief medical wi
tness. Although
perhaps more
expressive than Dr. Brown of the medical con-
cerns which are posed by the unknown risks of
Reservc‘s discharges, Dr. SelikofT seems to
recognize that the likelihood of increased dis-
ease attributable to the discharges cannot be
estimated:
[W]e have no quantitative information on
the relationship between the burden in tis-
sues and the possible health effects.
II I! I“
Q, You don’t have evidence that ﬁbers. if
they were ingested with the drinking water
of Duluth would, in fact, occasion a public
health hazard?
A. No * ‘ "
In the ﬁnal analysis, Dr. Selikoff‘s vigorously
expressed judgment that the discharges repre-
sent a danger reﬂects his underlying opinion_
tha
t:
l advocate that where. to the extent feasible,
that carcinogenic substances should not be
added to the environmental burden in
which we live.
Dr. Brown expressed the same concern:
[B]ecause asbestos is a known human car-
cinogen we have to know a lot more about it
than we now know in order to establish safe
limits for its presence. I have no. ex-
pectations that our environment will ever be
entirely free of asbestos. But until we know
what safe limits are, as a physician, who
would rather see well people than sick
people, I have some sort of compulsion to
protect our
selves agai
nst known
agents that
produce ca
ncer until
we know w
hat the saf
e
levels are. That
is my entire bas
e.
We think
Doctors B
rown and
Selikoﬁ sh
are a
common m
edical con
cern, but
are essenti
ally
in agreeme
nt that th
e discharg
es here si
mply
have not
been prov
en to be
a demonstr
able
haz
ard
.
Interes
tingly
enough
, alth
ough J
udge L
ord
does o
n occa
sion s
peak o
f a sub
stantia
l healt
h
danger
, base
d on t
he pre
sence
of asb
estifo
rm
ﬁbers in th
e environm
ent, a car
eful readin
g of
his initial
and suppl
emental m
emoranda
re-
veals an acknow
ledgement, at
least in certain
instances,
that any
ill effects
are simpl
y
beyond proof. T
his is indicated
in the “nega—
tive" ﬁndings
which Judge L
ord sometimes
makes. For exa
mple, Judge Lo
rd responds to
the small numb
er of excess de
aths from rectal
cancer in the Du
luth area by ﬁn
ding:
[W]e cannot sa
y that the incre
ase seen, al-
though small in
number at this
time, is not
due to ingestion
by these persons
of asbestos
from Reserve’s taconite ,waste.
Of course,“neither can the opposite be said.‘2
Perhaps the most revealing statement of all is
contained in Judge Lord’s initial memoran-
dum:
The state of the scientiﬁc and medical
knowledge available in this area is in its
'2 Dr. Brown came to the following conclusions
from the epidemiological studies of cancer relating
to North Shore communities:
Q. Well, let me ask you this directly, Dr.
Brown. Do you believe that there is any signiﬁ-
cant evidence, on an epidemiological basis, to re-
ﬂect thatthere is any excess of cancer in Duluth
that could be attributed to the ingestion of any ﬁ-
bers in Lake Superior water?
A. [Dr Brown] No. there is no evidence.
Q. Similarly, do you believe that there is any
epidemiological evidence of residents. in Two
Harbors, Silver Bav. Beater Bay or elsewhere on
the North Shore, that would indicate any excess
of cancer which could be attributed to the in-
gestion of Lake Superior water.’
A. There's no such evidence that I‘ve been ex»
posed to And I’ve looked rather hard for it.
Q. Similarly, is there any epidemiologic evi-
dence, in yourjudgment, that would indicate any
excess of cancer in the residents of Silver Bay or
Babbitt, which could be attributed to the in-
halation of air-borne ﬁbers?
‘
1 .
THE WITNESS: Scientiﬁcally and medically
I see no evidence for an increased incidence of
cancer in those communities that could be attrib-
uted to the presence of asbestos ﬁbers in air or
wat
er.
These statistics must be taken as inconclusive, how-
ever, since, even as to workers occupationally ex-
posed to asbestos, there is a time lag of 20 or more
years between the date of the initial exposure and
the onset of cancer in those so exposed.
early s
tages a
nd the
re is i
nsuffic
ient kn
owl-
edge u
pon w
hich t
o base
an opi
nion a
s to
the magnitude
of the risks ass
ociated with
this
exp
osu
re.
Considering all
of the above, w
e think one
conclusion
is evident:
although R
eserve‘s d
is-
charges re
present a
possible m
edical dan
ger,
they h
ave n
ot in
this c
ase be
en pr
oven
to
amount to
a health h
azard. Th
e discharg
es
may or ma
y not resu
lt in detri
mental hea
lth
effects, but
, for the p
resent, tha
t is simply
un-
known. Th
e relevant
legal ques
tion is th
us,
what man
ner of jud
icial cogn
izance ma
y be
taken of th
e unknown
.
we do not think that a bare risk of the un-
known can amo
unt to proof in
this case. Plain-
tiffs have failed
to prove that a
demonstrable
health hazard e
xists. This failu
re. we haSten to
add, is not reﬂe
ctive of any we
akness which i
t
is within their p
ower to cure. bu
t rather. given
the current state of medical and scientiﬁc
knowledge, plaintiffs‘ case is based only on
medical hypothesis and is simply beyond
proof.
We believe that Judge Lord carried his
analysis one step beyond the evidence. Since
testimony clearly established that an assess-
ment of the risk was made impossible by the
absence of medical knowledge. Judge Lord ap-
parently took the position that all uncer-
tainties should be resolved in favor of health
safety. Since the appropriate threshold level
for safe toleration of fibers was unknown, the
district court tipped the balance in favor of at-
tempting to protect against the unknown and
simply assumed that Reserves disrharge pre~
sents a health hazard. In doing so. he disre-
garded the tissue studies of his own experts
which provided direct evidence to the contrary.
If we are correct in our conclusion that evi-
dence does not exist in the record on which to
ﬁnd Reserve‘s discharges to be unsafe, the dis-
trict court's determination to resolve all doubts
in favor of health safety represents a legislative
policy judgment, not a judicial one. See Indus-
trial L'nzon Department, AFL-CIO, e! a]. 1',
Hodgson, No. 72-l7l3 (D.(l. (Iir.. filed April
15, 1974), slip op. at 13. As Judge McGowan
stated in Industrial Linton Department, AFL-
ClO, with regard to legislative resolution of a
similar issue:
[S]ome of the questions involved in the pro-
mulgation of these standards are on the
frontiers of scientiﬁc knowledge. and con-
sequently as to them insufficient data is
presently available to make a fully informed
factual determination. Decision making
must in that circumstance depend to a
greater extent upon policy judgments and
less upon purely factual analy
. [Id at l3.]
 
We emphasize that our evaluation rests not
on any view that the discharge exposes North
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Shore
reside
nts to
no ris
k, but
rathe
r on
the
view t
hat, gi
ven th
e evide
nce, n
o subst
antial
dange
r has
been,
or cou
ld be
prove
n. It
canno
t
be said
, othe
r than
as a m
atter
of conj
ecture,
that th
e disch
arges w
ill res
ult in
any hi
gher in
-
cidenc
e of di
sease t
han th
at exp
erienc
ed by
a
genera
l pub
lic no
t sim
ilarly
expose
d. Al
-
though
we are
sympat
hetic t
o the u
ncertai
nties
facing the
residents o
fthe North
Shore, we
are
a court
of law,
govern
ed by r
ules of
proof,
and
unknowns
may not b
e substitut
ed for proo
f of
a demonstr
able hazar
d to the pu
blic health
.
IV.
After our
examinatio
n of the re
levant por
-
tions of t
he lengthy
record in
this case,
we
come to t
hese concl
usions: (1
) it is unl
ikely
that Reser
ve will pre
vail on th
e merits of
the
pollution issue
and overcome t
he trial court‘s
determination t
hat pollution of
Lake Superior
must be abated;
(2) it is also unl
ikely that Re-
serve will over
come the trial c
ourt’s determi-
nation that the
air emission m
ust be con-
trolled; but
(3) Reserve,
as we have
demonstrat
ed, may
well preva
il in its
con-
tention that its
emissions into t
he air and wa—
ter have not pr
oven to be a sub
stantial health
hazard. If and
when our court
is called upon,
on the appeal o
n the merits, to
afﬁrm or mod-
ify the ter
ms of the i
njunction b
ased upon
the
existence or n
onexistence of
a substantial
health hazard,
we can forecast,
on the showing
presently made,
that Reserve wi
ll succeed on
the health haza
rd issue. Howev
er, the district
court’s ﬁndings
on the pollution
aspects of this
case appear to
be based on suf
ﬁcient evidence,
apart from
mere specu
lation, to
withstand
our
initial scrutiny.
Therefore, in t
he posture of
this motion
, we canno
t forecast
any success
for
Reserve in
upsetting t
hese ﬁndin
gs relating
to
pollution,
and are sa
tisﬁed tha
t the circ
um-
stances cal
l for a stay
conditione
d upon ass
ur—
ances that
there will
be a speed
y terminat
ion
of Reserve
’s dischar
ges into L
ake Super
ior
and cont
rol of it
s emissi
on into
the air.
The co
ntrove
rsy be
tween
Reserv
e and
gov-
ernmental
agencies o
ver allege
d pollutio
n of
Lake Supe
rior has e
xisted for
more than
ﬁve
years. In r
etrospect,
it must no
w be painf
ully
clear to all
who partic
ipated in t
he original
de-
cision to p
ermit the
discharge
of tailings
into
Lake Super
ior, that s
uch a decis
ion amount
ed
to a monum
ental env
ironmental
mistake T
he
actors in that d
ecision, 25 year
s ago, included
leading cit
izens and
government
al ofﬁcial
s of
Minnesota as
well as ofﬁcial
s of Reserve,
Armco, and Rep
ublic Steel Tha
t decision ob—
viously was ma
de in good fait
h to create jobs,
to provide other economic opportunities in an
economically de
pressed area of
northern Min-
nesota, an
d to utili
ze the alm
ost unlim
ited
supply of hithe
rto unusable, l
ow-grade, taco-
nite ore found in that area. To us there are
neither her
oes nor vi
llains amo
ng the pre
sent
partici
pants
in this
lawsuit
, nor
among
their
predec
essors
in gove
rnment
, busi
ness, a
nd so-
ciety w
ho we
re onc
e allies
in enc
ouragi
ng and
creatin
g a tac
onite i
ndustry
in nort
hern M
in‘
nesota.
Neverth
eless,
the pol
lution
of Lak
e Su—
perior
must c
ease as
quickl
y as fe
asible
under
the circ
umstance
s.
Accor
dingl
y, o
ur st
ay of
the i
njunc
tion
will
be co
nditi
oned
upon
Reser
ve ta
king
promp
t
steps t
o abate
its disc
harges
into ai
r and w
ater.
We in
vited R
eserve
to advi
se this
court
con-
cernin
g plan
s for
the on
-land
disposa
l of it
s
tailing
s and
the si
gniﬁca
nt con
trol o
f its a
ir
emissio
ns. Re
serve‘
s coun
sel st
ated t
hat th
e
comp
any e
nvisi
oned a
three
and o
ne-ha
lf yea
r
to ﬁve
year “
turn-a
round”
time,
but ad
ded
that i
nvesti
gation
conti
nues
in an
effort
to re-
duce f
urther
the tim
e for a
chievi
ng abat
ement.
Our s
tay of
the in
junctio
n rests
upon
the
good f
aith pr
eparat
ion an
d impl
ementa
tion o
f
an acc
eptabl
e plan
.” The
refore
, we
grant
a
70-day
stay upo
n these
conditio
ns:
1) Reserve
’s plans s
hall be pr
omptly sub
-
mitted
to plai
ntiff—s
tates
and to
the Un
ited
States
for rev
iew an
d reco
mmenda
tions
by ap-
propri
ate ag
encies
concer
ned wi
th env
iron-
menta
l and
health
protec
tion.
Such
plan
shall
be ﬁle
d with
the di
strict
court
and s
ubmit
ted to
all pla
intiffs
in no
event
later t
han 25
days
from
the ﬁ
ling
of th
is or
der.
2) Pl
ainti
ffs s
hall
then
have
an ad
ditio
nal
20 day
s with
in whi
ch to ﬁ
le thei
r comm
ents o
n
such
plan.
3) T
he
distri
ct co
urt
shall
consi
der
Re-
serve’s
plan a
nd any
recomm
endati
ons ma
de
by the
United
States
and pl
aintiff
-states
and
make
a rec
ommen
datio
n, wi
thin
15 da
ys fol
-
lowing
submis
sion
of plai
ntiffs‘
commen
ts,
whether or
not a stay
of the inju
nction sho
uld
be conti
nued pen
ding the
appeal.“
'3 We note that t
he trial court has
characterized
Reserve‘s a
pproach to
abatement a
s one of “in
tran-
sigence“ and seem
s to have conside
red this as a fac—
tor in closing down the plant. See Judge Lord’s
Memorandum of April 20, 1974, at 12. In his sup-
plementary memo
randum, Judge
Lord commented
critically on Reserve‘s failure in this litigation to
present the trial
court with a rea
sonable proposal
for on-land disposal of its taconite tailings and con-
trol of its air emis
sions and noted t
hat Reserve con-
tinued to produce unrealistic proposals despite his
admonition last February that the Government had
made a prima facie case. The crucial court-desig-
nated medical and scientiﬁc witnesses were yet to be
heard; the results of tissue studies were yet to be
fully evaluated and explained. Counsel for the State
of Minnesota on oral argument, in response to ques-
tions from the bench about Reserve‘s defense on the
health issue, stated, “there‘s no bad faitlf in the
record with respect to the health hazard. We ex-
pect that the parties will cooperate in achieving a
plan accepta
ble to all co
ncerned.
l‘The recommendation should rest on whether
Reserve and its parent companies have evidenced
4) B
ased
on t
hese
plan
s, c
omme
nts,
and
rec-
omme
ndat
ions
, th
is c
ourt
will
then
revi
ew t
he
status
ofits s
tay or
der wi
thin
the ti
me re
main-
in
g.
We re
mand t
his asp
ect oft
he case
to the d
is-
trict c
ourt fo
r its r
ecomme
ndatio
n, suc
h rec-
ommen
datio
n and
recor
d to b
e deli
vered
to us
no late
r than
60 day
s from
the ﬁli
ng of t
his or-
d
e
r
.
We a
dd a
comm
ent.
At or
al ar
gume
nt co
un-
sel for
all pa
rties
indicat
ed tha
t the
con-
trovers
y ough
t now
to be
settled.
Counse
l for
Reserv
e sugg
ested
a Mast
er or
Refere
e ough
t
to be a
ppoint
ed who
could
“in so
me wa
y es-
tablish
some
mecha
nism
that co
uld fo
cus on
whethe
r or n
ot the
re is a
reason
able b
asis fo
r
resolu
tion
of thi
s con
trove
rsy.“
Couns
el fo
r
the U
nited
States
indica
ted am
enabi
lity t
o set-
tlemen
t, st
ating
“I th
ink t
his ca
se ul
timate
ly
has g
ot to
be set
tled.”
Couns
el for
the St
ate of
Minn
esot
a at
argu
ment
advi
sed
the
cour
t tha
t
Judg
e Lo
rd d
urin
g tri
al co
ntem
plat
ed k
eepi
ng
Reser
ve in
opera
tion
condi
tione
d upo
n fut
ure
settlement.
We t
hink
settl
ement
of: th
is ki
nd of
case
rep-
resent
s a ne
cessa
ry an
d desi
rable
goal,
and t
he
matte
r sho
uld b
e pur
sued
in the
distri
ct cou
rt.
One
possib
le app
roach
is the
use of
media
tion
techn
iques
in res
olving
disput
es on
techni
cal
matte
rs by
utiliz
ing ex
perts
from
busine
ss an
d
scienc
e who
can a
ssist
the pa
rties
in rea
ching
a
settlem
ent or
can ad
vise t
he dist
rict co
urt on
technic
al mat
ters i
n his c
onside
ration
of Re-
serve’
s plan
. Jud
ge Lo
rd ha
s dem
onstr
ated
in-
novative t
echniques
in trying
this case
by
bring
ing in
to cou
rt so
me of
the w
orld‘
s lead
ing
scientis
ts, ph
ysician
s, an
d othe
r expe
rts in
seekin
g reso
lution
of the
contro
versy
before
him. A
lthoug
h we
do not
ﬁnd o
urselve
s, at
least a
t this
point
in the
lawsuit
, in fu
ll agre
e-
ment
with J
udge
Lord’s
views
on the
health
issue,
this di
sagree
ment
in no
way d
etracts
from o
ur con
ﬁdence
in his
ability
to assi
st the
partie
s to a
chiev
e a me
aning
ful a
nd ap
propr
i-
ate
sett
leme
nt.
Finally
, we e
mphasi
ze tha
t our
stay is
also
Condit
ioned
upon
promp
t pres
entati
on of
the
merit
s of t
his ap
peal.
The c
ourt a
uthor
izes
the
prepa
ratio
n of
a def
erred
appen
dix p
ursua
nt
to Fed.
R. App
. P. 30
(c), an
d conse
nts to
briefs
not to
exceed
100 pa
ges, su
bject t
o the f
urther
order
of this
court.
The b
rieﬁng
schedu
le may
be ex
edited
at the
reque
st of
Reser
ve or
of
any olP
the gov
ernmen
t parti
es.ls
 
good faith e
fforts and a
reasonable
plan in the
pub-
lic’s interest
to abate the
pollution of
air and wate
r.
taking into
account the
views expre
ssed in this
opin—
to
n.
IsThe distr
ict court s
hould enter
its ﬁnal jud
g-
ment in the
action as pr
omptly as po
ssible or ex
plain
what m
atters
should
remain
open pe
nding ﬁ
nal res-
olution
of Rese
rve‘s p
ending
appeal
seeking
reversal
of the i
nj uncti
on.
SUMM
ARY
We
sum
mar
ize
:
1) On
appea
l, Re
serv
e is l
ikely
to pr
evail
on
the m
erits
of wh
ether
the e
viden
ce su
pport
s
the di
strict
court’
s ﬁnd
ing th
at Res
erve‘
s emis
-
sions
into
the a
ir an
d its
disch
arges
into t
he
water
substa
ntiall
y en
dange
r th
e pu
blic
he
al
th
.
2) T
he
plain
tiffs
(stat
e an
d fe
deral
gove
rn-
ment
s an
d en
viro
nmen
tal
grou
ps)
are l
ikely
to
prevail
on the
merits
of whe
ther t
he evid
ence
establ
ishes
that
Reser
ve‘s
presen
t ope
ratio
ns
othe
rwis
e po
llut
e the
air a
nd w
ater
.
3) It
is li
ker t
hat a
bate
ment
will
ultim
ately
be re
quire
d upo
n rea
sonab
le te
rms t
hat t
ake
into co
nsider
ation t
he mult
iple en
vironm
ental.
social
, and
econo
mic i
nteres
ts inv
olved.
4) We gran
t a stay of
injunction
for 7’0 days
upon c
onditi
ons sta
ted in
item 5
herein,
and as
ampliﬁed
in the opin
ion.
5) This sta
y is condit
ioned upon
a showing
by Res
erve t
hat it
is taki
ng pro
mpt st
eps to
prepare a
nd implem
ent an ap
propriate
plan
for abatem
ent, whic
h it has re
presented
to the
court that it is n
ow ready to do.
6) We rem
and this c
ase to the
district cou
rt
for the pu
rpose of r
eceiving it
s recomme
nda—
tion for continu
ance of the stay
order. after it
has consid
ered Reser
ve‘s plan
and plaint
iffs
comments
on that pl
an, and f
or the fur
ther
purpose of
assisting t
he parties
in attempt
ing
to rea
ch agr
eeable
settlem
ent of
the co
n-
trovers
y, suc
h settl
ement
to be c
onsiste
nt wit
h
the publ
ic intere
st.
IT IS SO O
RDERED.
A
—
4
O
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U.S. DISTRICT COURT JUDGE MILES LORD’S RULING IN THE CASE OF US. vs. RESERVE
MINING COMPANY:
MEMORANDUM AND ORDER
This action for injunctive relief is before the Court after 139 days of trial, which
included testimony from well over 100 witnesses, over 1621 exhibits, and over 18,000 pages of
transcript. Of necessity, it will require several weeks before the Court will be able to set forth in
writing its detailed findings of fact and conclusions of law. Inasmuch as the case deals with issues
concerning public health, the ultimate resolution of the problem should not be delayed by this
procedural matter. The Court has carefully considered all of the evidence and hereto sets forth its
essential findings of fact and conclusions of law to be refined and supplemented at a later date.
Findings of Fact
1. Reserve Mining Company (Reserve) is set up and run for the sole beneﬁt of its
owners, Armco Steel Corporation (Armco) and Republic Steel Corporation (Republic), and acts as a
mere instrumentality or agent of its parent corporations. Reserve is run in such a manner as to pass
all its profits to the parents.
2. Reserve acting as an instrumentality and agent for Armco and Republic discharges
large amounts of minute amphibole fibers into Lake Superior and into the air of Silver Bay daily.
3. The particles when deposited into the water are dispersed throughout Lake Superior
and into Wisconsin and Michigan.
4. The currents in the lake, which are largely inﬂuenced by the discharge, carry many of
the fibers in a southwesterly direction toward Duluth and are found in substantial quantities in the
Duluth drinking water.
5.
Many
of t
hese
fiber
s ar
e mo
rpho
logi
call
y an
d ch
emica
lly
ident
ical
to a
mosi
te
asbestos and an even larger number are similar to amosite asbestos.
6.
Expo
sure
to t
hese
fibe
rs c
an p
rodu
ce
asbe
stos
is,
meso
thel
ioma
, an
d ca
ncer
of t
he
lung, gastrointestinal tract and larynx.
7.
Mos
t o
f th
e s
tudi
es d
eali
ng w
ith
this
pro
ble
m a
re c
onc
ern
ed
wit
h t
he
inha
lati
on o
f
fibe
rs;
how
eve
r,
the
avai
labl
e e
vid
enc
e i
ndic
ates
that
the
fibe
rs p
ose
a ri
sk w
hen
inge
sted
as w
ell
as
when inhaled.
8.
The
fib
ers
emi
tte
d b
y t
he
def
end
ant
int
o L
ake
Sup
eri
or
hav
e t
he
pot
ent
ial
for
cau
sin
g g
rea
t h
ar
m
to
the
hea
lth
of
tho
se
ex
po
se
d t
o t
he
m.
9.
Th
e
dis
cha
rge
int
o t
he
air
sub
sta
nti
all
y e
nda
nge
rs
the
hea
lth
of
the
peo
ple
of
Sil
ver
Ba
y
an
d s
ur
ro
un
di
ng
co
mm
un
it
ie
s a
s f
ar
aw
ay
as
th
e e
as
te
rn
sh
or
e o
f W
is
co
ns
in
.
10.
Th
e
dis
cha
rge
int
o t
he
wa
te
r s
ubs
tan
tia
lly
en
da
ng
er
s t
he
hea
lth
of
the
pe
op
le
wh
o
pr
oc
ur
e
the
ir
dri
nki
ng
wa
te
r
fr
om
the
wes
te
rn
ar
m
of
La
ke
Sup
eri
or
inc
lud
ing
the
co
mm
un
it
ie
s o
f
Be
av
er
Ba
y,
Tw
o
Ha
rb
or
s,
Cl
oq
ue
t,
Du
lu
th
an
d
Su
pe
ri
or
, W
is
co
ns
in
.
11.
Th
e
pr
es
en
t
an
d
fu
tu
re
ind
ust
ria
l
st
an
da
rd
for
a s
afe
lev
el
of
as
be
st
os
fib
ers
in
th
e
air
is
ba
se
d
on
th
e
ex
pe
ri
en
ce
re
la
te
d
to
as
be
st
os
is
an
d
no
t
to
ca
nc
er
.
In
ad
di
ti
on
its
fo
rm
ul
at
io
n
wa
s
in
ﬂu
en
ce
d
by
mo
re
te
ch
no
lo
gi
ca
l
li
mi
ta
ti
on
s
th
an
he
al
th
co
ns
id
er
at
io
ns
.
'
l
i
l
i
t
f
l
i
i
i
i
i
f
l
f
l
i
t
i
l
4
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12.
The
exp
osu
re
of a
non
-wo
rke
r p
opu
lac
e c
ann
ot
be e
qua
ted
wit
h in
dust
rial
exp
osu
re
if fo
r no
othe
r re
ason
than
the
envi
ronm
enta
l ex
posu
re,
as c
ontr
aste
d to
a wo
rkin
g ex
posu
re,
is fo
r
every hour of every day.
13.
Whi
le
ther
e is
a d
ose
-re
spo
nse
rela
tion
ship
asso
ciat
ed
wit
h t
he
adv
ers
e e
ffec
ts o
f
asbe
stos
expo
sure
and
may
be
ther
efor
e a
thre
shol
d ex
posu
re
valu
e b
elow
whic
h n
o in
crea
se i
n
cancer would be found, this exposure threshold is not now known.
Conclusions of Law
1.
The
Cou
rt
has
juri
sdic
tion
ove
r t
he
subj
ect
mat
ter
of t
he
vari
ous
cla
ims
pur
sua
nt t
o
28
U.S
.C.
§§
134
5
and
133
1.
As
to
tho
se
cla
ims
bas
ed
up
on
sta
te
law
, t
he
Cou
rt
exe
rci
ses
its
juri
sdic
tion
pur
sua
nt
to t
he d
oct
rin
e of
pen
dan
t ju
risd
icti
on.
2.
Rese
rve’
s d
isch
arge
into
the
wat
er
is i
n v
iola
tion
of
the
Fed
era
l W
ate
r P
oll
uti
on
Cont
rol A
ct as
amen
ded
in 19
70, 3
3 U.S
.C. §
1 151
et se
q. Th
e vio
latio
ns in
volve
both
inter
state
and
intra
state
water
s an
d are
subje
ct to
abat
emen
t pu
rsua
nt t
o 33
U.S.C
. §§
1160
(c)
(5) a
nd (
g) (1
).
Speci
fical
ly Re
serve
’s di
schar
ge is
in vi
olati
on of
wate
r qua
lity
stand
ards
refer
red t
o as
WPC
15 (A
)
(4), (C) (6) and (C) (2).
3.
Rese
rve’
s di
scha
rge
into
the
wate
r cr
eate
s a
com
mon
law
nuis
ance
in b
oth
inte
rsta
te
and i
ntras
tate
water
s of
Lake
Super
ior.
1
4.
Rese
rve
has
no
perm
it t
hat
sanc
tion
s it
s vi
olat
ions
of t
he F
eder
al W
ater
Poll
utio
n
Control Act as amended in 1970.
5.
Rese
rve
has
no p
ermi
t th
at s
anct
ions
its c
reat
ion
of a
com
mon
law
nuis
ance
in t
he
waters of Lake Superior.
6.
Rese
rve’
s di
scha
rge
into
the
air
crea
tes
a c
omm
on
law
nuis
ance
cond
itio
n in
the
ambi
ent
air
in
Silv
er
Bay
and
the
surr
ound
ing
comm
unit
ies
and
is s
ubje
ct
to
abat
emen
t.
Furt
herm
ore,
the
air d
isch
arge
viol
ates
Minn
esot
a Re
gula
tion
s AP
C 5,
6 an
d 17
.
7.
Indu
stri
al s
tand
ards
for
asbe
stos
expo
sure
do
not
appl
y to
envi
ronm
enta
l ex
posu
re
and are therefore not applicable to the fact in this case.
8.
In t
hat
Rese
rve
is a
mer
e in
stru
ment
alit
y or
agen
t of
its p
aren
ts w
ho
have
used
Rese
rve
as a
shie
ld t
o pr
otec
t th
emse
lves
fro
m th
e co
nseq
uenc
es o
f Re
serv
e’s
illeg
al p
ollu
tion
of
Lake
Super
ior,
Arrn
co
and
Repu
blic
must
bear
legal
respo
nsibi
lity
for
Reser
ve’s
actio
ns.
Furt
herm
ore,
since
Reser
ve’s
proﬁ
ts ar
e sip
hone
d off
by i
ts pa
rents
, in
order
to in
sure
an ef
fecti
ve
reme
dy i
f civi
l fin
es or
other
mone
tary
relie
f are
calle
d for
, the
inde
pend
ent
corp
orat
e ent
ity o
f
Reserve must be disregarded.
9.
All
addit
ional
legal
quest
ions
inclu
ding
the
quest
ion
of c
ivil
fines
, ' ﬁn
ancia
l
respo
nsibi
lity
for
wate
r fi
ltrat
ion s
yste
ms i
n La
ke S
hore
comm
unit
ies
alleg
ed vi
olati
ons o
f th
e
Refu
se Ac
t, 33
U.S.C
. §§
407,
speci
ﬁc Wi
scon
sin
crimi
nal a
nd ci
vil st
atute
s as
well
as th
e Wis
cons
in
Publ
ic T
rust
Doct
rine
, an
d Re
serv
e’s
coun
terc
laim
s ag
ains
t th
e St
ate
of M
inne
sota
are
take
n un
der
advi
seme
nt a
nd wi
ll be
deci
ded a
t a l
ater
date.
The
quest
ion
as to
what
part
of th
e pot
entia
l ﬁne
s
and
pena
ltie
s sh
ould
be
awar
ded
to R
eser
ve e
mplo
yees
or o
ther
s wh
o w
oul
d l
ose
thei
r jo
bs i
s
likewise held for further argument and consideration.
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Memorandum
It has been clearly established in this case that Reserve’s discharge creates a serious
health hazard to the people exposed to it. The exact scope of this potential health hazard is
impossible to accurately quantify at this time. Significant increase in diseases associated with
asbestos exposure do not develop until 15 to 20 years after the initial exposure to the fibers. The
state of the scientiﬁc and medical knowledge available in this area is in its early stages and there is
insufﬁcient knowledge upon which to base an opinion as to the magnitude of the risks associated
with this exposure. . . .
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H. R. Holland
462 Charlesworth Lane
Sarnia, Ontario N7Y 2R2
(519) 336-3277
Dr. James R. Kramer
Geology Department
McMaster University
Hamilton, Ontario
(416) 525-9140, Ext. 4514
Paul D. Foley
Supervisor
Development and Research Group
Ontario Ministry of the Environment
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Scientiﬁc Operations Division
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